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Description

[0001] The invention relates to means, i.e. method and drugs, for detecting and treating, respectively, pathologies
linked to FGFR3 and/or to the FGFR3 pathway.

[0002] Fibroblast growth factor receptor 3 (FGFR3) belongs to a family of structurally related tyrosine kinase receptors
(FGFRs 1-4) encoded by four different genes. These receptors are glycoproteins composed of two to three extracellular
immunoglobulin (Ig)-like domains, a transmembrane domain and a split tyrosine-kinase domain. Alternative mRNA
splicing results in many different receptors variants. Isoforms FGFR3-ll1b and FGFR3-llIc result from a mutually exclusive
splicing event in which the second half of the juxtamembrane Ig-like domain is encoded either by the 151 nucleotides
long exon 8 (llIb variant) or the 145 nucleotides long exon 9 (llic variant).

[0003] Specific point mutations in the FGFR3 gene which affect different domains of the protein are associated with
autosomal dominant human skeletal disorders such as hypochondroplasia, achondroplasia, severe achondroplasia with
developmental delay and acanthosis nigricans and thanatophoric dysplasia. Several reports have demonstrated that
these mutations lead to constitutive activation of the receptor. Taking into account this result, together with the skeletal
overgrowth observed in mice homozygous for null alleles of Fgfr3, FGFR3 appears as a negative regulator of bone growth.
[0004] In contrast with this inhibitory role, an oncogenic role has been proposed for FGFR3 in multiple myeloma (MM)
development. In this malignant proliferation of plasma cells, a t(4;14)(p16.3;932.3) chromosomal translocation with
breakpoints located 50 to 100 Kb centromeric to FGFR3 is present in 20-25% of the cases and is associated with
overexpression of FGFR3.

[0005] In very rare cases (2 out of 12 MM cell lines and 1 out of 85 primary MM tumours), activating mutations of
FGFR3previously identified in human skeletal disorders have been found, but always accompanied by the t(4;14)(p16.3;
32.3) translocation.

[0006] By investigating various cancers, the inventors have surprisingly found a role for FGFR3 in cancers originating
from epithelial tissues, carcinomas.

[0007] The involvement of FGFR3 in such solid tumour development is linked to a constitutional activation : it may be
activated by an autocrinal loop (ligand self-production) and/or by activating mutations in FGFR3. Surprisingly, such
mutations are found in primary tumours and are somatic mutations (genomic DNA mutations).

[0008] So far, the only FGFR3 isoform which has been identified in epithelium is the FGFR3-lllb isoform.

[0009] The invention thus relates to a method and kits for detecting carcinomas.

[0010] According to another aspect, the invention also relates to the manufacture of drugs capable of treating carci-
nomas.

[0011] Accordingtostillanother aspect, itrelates to transgenic animals enabling the efficiency of such drugs to be tested.
[0012] The method of the invention for detecting carcinomas in a biological sample comprises identifying FGFR3
mutations.

[0013] Standard methods can apply for such an identification such as immunohistochemistry, or detection of the
corresponding RNA, DNA, and encoded protein contained in said sample, particularly after extraction thereof. A common
way for such a detection comprises amplifying by PCR, RT-PCR or RT-PCR SSCP (single strand conformation poly-
morphism) with FGFR3 specific primers and revealing the amplification products according to the usual methods. A
corresponding embodiment is exemplified in the examples given hereinafter. Another common way comprises the use
of antibodies and the detection of the antigen-antibody reaction with appropriate labelling.

[0014] The activating function of a mutation can be determined by observation of activating signals such as receptor
phosphorylation, cell proliferation (e.g. thymidine incorporation) or indirect effects such as calcium influx, phosphorylation
of target sequences.

[0015] More particularly, said identification comprises screening for single nucleotide mutation(s) in the genomic DNA
and/or its products, i.e. RNA, protein, the term "product" also encompassing cDNA.

[0016] Particularly, said method comprises screening for mutations creating cysteine residues in the extracellular or
transmembrane domains of the receptor.

[0017] Alternatively, or in combination with the foregoing embodiment, it comprises screening for mutations resulting
in at least one amino-acid substitution in the kinase domain of the receptor.

[0018] It particularly comprises screening of activating mutation(s) of FGFR3, notably such as above-described.
[0019] More particularly, the method of the invention comprises screening for mutation(s) in exon 7, encoding the
junction between immunoglobulin-like domains Il and Ill of FGFR3, in exon 10, encoding the transmembrane domain,
in exon 15, encoding the tyrosine kinase domain |, and/or in the exon encoding the C-terminal part.

[0020] Advantageously, the method of the invention comprises screening for missense mutations such as implicated
in thanatophoric dysplasia, NSC, achondroplasia, saddan, or hypochondroplasia.

[0021] Such FGFR3 mutations notably comprise R248C, S249C, G372C, S373C, Y375C, K652E, K652M, J809G,
J809C, J8BO9R, J8BOIL, P250R, G377C, G382R, A393E, N542K (codons are numbered according to FGFR3-11lb cDNA
open reading frame).
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[0022] The following FGFR3 mutations will be particularly identified : R248C, S249C, G372C, K652E and Y375C.
[0023] Said biological sample used in the method of the invention will advantageously comprise a tissue, bone marrow,
or a fluid such as blood, urine, deriving from a warm-blooded animal, and more especially from a human.

[0024] Said method is particularly useful for detecting carcinomas, such as human bladder and cervix carcinomas. A
major issue in superficial bladder cancer is to distinguish tumours which will progress from those which will not. Insights
into the genetic and epigenetic alterations involved in bladder cancer is expected to provide useful information to facilitate
this distinction. In that respect, the invention provides means to resolve the dilemma between a bladder-sparing strategy
versus cystectomy and will contribute to a more individualised intravesical instillation and endoscopic monitoring policy.
[0025] Indeed, as shown by the results given in the examples, FGFR3 appears to be a major oncongene in Ta, T 1
bladder carcinomas. The FGFR3 mutations appear to be frequently associated with tumours that do not progress.
Multivariate analysis showed that FGFR3 mutation status remained a statistically significant predictor of good outcome.
FGFR3mutations thus provide clear-cutinformation, which may complement stage and grade. The use of these mutations
alone and/or in combination with other predictors of tumour aggressiveness will then provide relevant prognostic infor-
mation.

[0026] Said method, will also be used for detecting for example lung, breast, colon, skin cancers.

[0027] The method of detection according to the invention applies to the diagnostic of carcinomas, as well to the
prognosis, or the follow-up of the efficiency of a therapy.

[0028] Said method will advantageously be performed by using kits comprising the appropriate reagents and a notice
of use.

[0029] According to another aspect, the invention relates to the manufacture of drugs having an anti-proliferative effect
on carcinoma cells. Such drugs comprise, as active principle(s) agent(s) which act by inhibition of FGFR3 DNA synthesis
or by inhibition of its expression products (RNA, proteins). Particularly, such drugs contain tyrosine kinase inhibitors
specific for FGFR3.

[0030] Other appropriate inhibitors comprise antibodies directed against FGFR3, and particularly against at least one
extracellular Ig-like domain thereof. Advantageously said antibodies are specific for FGFR3-IlIb. Preferred antibodies
are monoclonal ones, and particularly antibodies modified so that they do not induce immunogenic reactions in a human
body (e.g. humanized antibodies).

[0031] Other appropriate inhibitors comprise antisens oligonucleotides directed against a wild or mutated FGFR3
isoform.

[0032] The administration and the posology of said inhibitors will be determined by the one skilled in the art depending
on the carcinoma to be treated, the weight and age of the patient. For example, antibodies will be administered by the
injectable route.

[0033] The invention thus gives means of great interest for detecting and treating carcinomas, taking into account the
fact that cancers originating from epithelial tissues (carcinomas) represent approximately 90 % of malignant neoplasms.
[0034] Disclosed are cell lines capable of expressing FGFR3 mutated forms. Particularly, disclosed are FGFR3 S249C
mutated forms. T24 cell lines constitutively expressing FGFR3 S249C mutated forms and HelLa cell lines expressing
FGFR3 S249C mutated forms in an inducible manner have thus been obtained (for example see ref.(6)).

[0035] By injecting such cell lines to nude mice, an increased tumorigenicity was observed.

[0036] Such cell lines are useful in vitro (follow up of the receptor phosphorylation) or in vivo (examination of the
tumorigenicity of nude mice) to study the inhibitor effect against FGFR3.

[0037] Cell lines transfected with FGFR2, FGFR1 or FGFR4 are particularly useful for studying the specificity of
inhibitors to be tested.

[0038] According to still another object, the invention relates to constructions capable of expressing by transgenesis
a FGFR3 mutated form in epitheliums and the transgenic animals thus obtained which are characterized by the fact that
they comprise such constructions.

[0039] Examples of constructions intended for injection in animal germinal cells comprise a keratin promoter, partic-
ularly keratin 14 promoter and cDNA of mutated FGFRS.

[0040] Other advantages and characteristics of the invention will be given in the following examples wherein it will be
referred to

- figures 1A - 1B which give FGFR3-IlIb gene activating mutations in primary tumours,

- figures 2A - 2E which refer to FGFR3-IIIb wild (2A) and mutated pro-oncogenic (2B-2T) sequences. It will be noted
that the sequences of figures 2B to 2T, as such, enter into the scope of the invention. There may be silent polymor-
phisms all along the sequence, so there may be in fact several possible sequences for each mutant, and

- figures 3a and 3b which respectively represent a) Kaplan-Meier progression-free survival curves according to FGFR3
mutations (dotted line: mutated FGFRS3, solid line: non-mutated FGFR3; log rank test p=0.014) ; b) Kaplan-Meier
disease-specific survival curves according to FGFR3 mutations (dotted line: mutated FGFR3, solid line: non-mutated
FGFR3; log rank test p=0.007)
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Example 1 : FGFR3 gene mutations in bladder and cervix carcinomas

[0041] FGFR3-lllband FGFR3-llictranscriptlevels were examined by reverse transcription-polymerase chain reaction
(RT-PCR) in 76 primary bladder carcinomas and 29 primary invasive cervical carcinomas.

[0042] FGFRS3-lIb, the sole isoform to be significantly expressed, was detected in 72 out of 76 (94%) bladder carci-
nomas and 27 out of 29 (93%) cervical carcinomas.

[0043] A PCR-SSCP analysis was then conducted on both reverse transcribed RNA and genomic DNA to screen for
FGFR3 coding sequence variants in 26 bladder and 12 cervix cancers expressing the gene. The results are illustrated
in figures 1a and 1b which gives the identification of FGFR3 gene mutations in human carcinomas :

- a: gives the identification of somatic mutations by direct sequencing of PCR products. Normal constitutional DNA;
Tumour, tumour DNA.
- b: gives FGFR3 mutations associated with squeletal disorders and cancers.

[0044] The schematic structure of FGFR3 is depicted (Ig I-1ll, immunoglobulin like domains ; TM, transmembrane
domain ; TK-1 and -2, tyrosine kinase domains) and the locations of the known human missense mutations associated
with thanatophoric dysplasia (TD) and severe achondroplasia (SADDAN), bladder and cervix carcinomas (carc.) and
multiple myeloma (MM) are indicated. Usual amino acid abbreviations are used to point out the mutation found in each
pathological situation. The mutations at codon 807 incriminated in TD replaces a Stop codon (J) by an amino acid (G,
C, Ror L) and the mRNA thus continues to be translated until another in-frame Stop codon is reached 423 nucleotides
downstream thus leading to a 141 amino acid longer protein.

[0045] Abnormally migrating bands were observed for certain samples (Fig. Ia) and direct sequencing of PCR products
revealed single nucleotide substitutions in 9 out 26 bladder carcinomas (35 %) and 3 out of 12 (25 %) cervix carcinomas
(Fig. 1b and table 1).

Table 1

Summary of FGFR3 gene mutations in primary bladder and cervix cancers

Sample Histopathol. Codon Nt Position | Mutation Predicted effect
1447, bladder carc., Ta G2 249 746 TCCto TGC Ser to Cys
342, bladder carc., Tla G1 249 746 TCCto TGC Ser to Cys
813, bladder carc., Tla G1 372 1114 GGC to TGC Gly to Cys
1393.1, bladder | carc., Tla G3 249 746 TCC to TGC Ser to Cys
506, bladder carc., TIb G2 372 1114 GGC to TGC Gly to Cys
1084, bladder carc., Tlb G3 652 1954 AAG to GAG Lys to Glu
745.1, bladder carc.,, T2 G3 248 742 CGCto TGC Arg to Cys
1077, bladder carc.,, T3 G2 249 746 TCCto TGC Ser to Cys
1210, bladder carc., T3 G2 249 746 TCC to TGC Ser to Cys
4.13, cervix carc., stage Il 249 746 TCC to TGC Ser to Cys
4.139, cervix carc., stage Il 249 746 TCC to TGC Ser to Cys
6.96.1, cervix carc., stage Il 249 746 TCCto TGC Ser to Cys
Histopathol., histopathological classification of the tumours (carc., carcinoma: TNM and HUGO
classifications are used respectively for bladder and cervix cancers) ; codon and mutated
nucleotide (Nt position) are numbered according to FGFR3-l1lb cDNA open reading frame.

Mutations were found in the following exons

- exon 7, encoding the junction between immunoglobulin-like domains Il and 11l of FGFR3 (one C-to-T transition at
codon 248 in patient 745.1 and a C-to-G substitution at codon 249 in patient 1447) ;

- exon 10, encoding the transmembrane domain (a G-to-T-transversion at codon 372 in patient 813)

- exon 15, encoding the tyrosine kinase domain Il (a A-to-G transition at codon 652 in patient 1084).

[0047] Analysis of matched constitutional DNA from the patients for which such material was available (n=8) demon-
strated the somatic nature of these FGFR3 mutations (Figure 1).
[0048] Strikingly, each of the FGFR3 missense mutations identified herein, i.e. R248C. S249C. G372C and K652E.
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are implicated in thanatophoric dysplasia (TD). Given the presence of two additional amino-acids in the Illb isoform
expressed in epithelial cancers as compared to the llic isoform expressed in bone, the G372C and K652E mutations
are indeed equivalent to the G370C and K650E mutations responsible for TD.

[0049] The S249C mutation was the most commonly observed, affecting 5 out of 9 (55 %) bladder cancers and all of
the cervical cancers (3 out of 3, 100 %) in which FGFR3 gene alterations have been identified so far.

[0050] The R248C, S249C and G372/370C mutations create cysteine residues in the extracellular or transmembrane
domains of the receptor and the K652/650E mutations results in amino-acid substitution in the kinase domain of the
receptor.

Example 2 : Inhibitors

[0051] A way to test the different FGFR3 inhibitors comprises transfecting cell lines so that they express the mutated
forms of FGFRS3, or wild type FGFR3 or just the neomycin or hygromycin resistant gene under the control of a strong
promoter, such as CMV, RSV, SV40 promoters. The tumorigenic properties of these cell lines can then be compared
in vitro or in vivo in nude mice. The different inhibitors will be tested in vitro or in vivo using these different cell lines.
Phosphorylation, proliferation or indirect effects of FGFR3 such as calcium influx will be measured. Transgenic mice
expressing in various epithelia the mutated FGFR3 can thus be derived thereof. Those mice developping tumours are
useful tools for testing the efficiency of candidate inhibiting drugs. Such transgenic animals fall also into the scope of
the present invention.

Example 3 : FGFR3 mutations in Ta, T1 tumours in bladder cancer.

[0052] Bladder cancer is a disease with a spectrum of forms and is highly unpredictable. At the time of initial diagnosis,
approximately 80% of patients present with a superficial tumour. Superficial bladder cancers include carcinoma in situ
(Tis), Ta and T1 lesions (TNM classification). Ta/T1 lesions are mostly papillary urothelial carcinomas: Ta lesions do
not invade the basement membrane, whereas T1 lesions invade the lamina propria, but do not invade the detrusor
muscle of the bladder wall. Carcinoma in situ are flat, cytologically high-grade carcinomas, confined to the urothelium.
Primary isolated carcinoma in situ is a very rare entity and is more commonly associated with Ta/T1 lesions. Despite
transurethral resection alone or combined with adjuvant intravesical therapies, more than one half of patients with Ta/T1
tumours suffer recurrences. In most cases, recurrences are also superficial, but about 5% of Ta and 30-50% of T1
tumours progress in an unpredictable manner to muscle invasion with a high risk of development of metastases and
death from bladder cancer.

[0053] The management of superficial bladder cancer is based on clinicopathological parameters. Three groups of
tumours can be defined. of low, intermediate and high risk, according to their potential for recurrence and progression.
This classification is used to recommend adjuvant intravesical therapies and bladder monitoring, but it is not a sufficiently
sensitive discriminant for use in determining the appropriate treatment and mode of surveillance for a given patient.
Although Bacille Calmette-Guérin (BCG) therapy appeared to be the most effective regimen for the high-risk group,
long-term results indicate that progression occurs in 40% by 10 years and in more than 50% by 15 years. For some
researchers, these findings justified the use of up-front radical cystectomy in high-risk superficial urothelial carcinomas,
despite the risk of overtreating a significant number of patients. Follow-up of Ta and T1 superficial bladder cancers
constitutes most of the workload of urologists involved in the management of bladder cancer. The current strategy is
based on frequent cystoscopic evaluations using a schedule that is largely empirical, without considering the individual
characteristics of the tumour.

[0054] The limitations of the current management of bladder cancer demonstrate the need for prognostic markers,
making possible the use of selective aggressive treatments for patients at high risk of progression while sparing low-
risk patients from unnecessary procedures. A number of chromosomal loci and specific genes have been implicated in
bladder tumorigenesis. Losses of all or part of chromosome 9 in many TaG1 tumours suggests that the inactivation of
a gene or genes on chromosome 9 may be an early event in urothelial transformation. The prognostic significance of
losses on chromosome 9 is unclear. Alterations of the P53 and RB genes controlling the G1 cell cycle checkpoint have
been clearly delineated and are associated with the aggressiveness of superficial and invasive bladder cancers. Despite
these recent insights into the molecular mechanisms of bladder carcinoma progression, these markers have not yet had
any impact on clinical practice.

[0055] The following assays have been performed to assess the reliability, as markers, of the FGFR3 mutations.
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Material and method

Patients and tissue samples

[0056] Seventyfourspecimens of superficial Ta, T1 bladder carcinomas were obtained from 74 patients by transurethral
resection performed at the Henri Mondor hospital, Créteil, France, from January 1988 to December 1998. Tumours were
staged according to the TNM classification (1) and graded according to criteria recommended by the World Health
Organisation (2). This series consisted of 25 pTa and 49 pT1 tumours, with 28 grade G1, 33 grade G2 and 13 grade
G3 tumours. The 64 men and 10 women had a mean age of 64 years (range: 29 to 94 years). None of the patients had
any detectable distant metastases at the time of transurethral resection. Patients were treated by transurethral resection
(TUR) alone (n=25), TUR followed by mitomycin C instillation (n=10) or TUR and BCG (n=39) according to the French
Committee for Urologic Oncology (CCAFU) recommendations. There was no change in the policy for treating superficial
bladder cancer during the study period. Progression was defined as the occurrence of a pT2 or higher stage or appearance
of lymph node invasion or metastasis or death from cancer. Disease-specific survival curves were plotted using death
from urothelial cancer as the endpoint. Follow-up was based on systematic cystoscopy and cytology, and imaging studies
only when indicated. All outpatient visits and hospital admissions were recorded in a database from which the study
data were calculated.

[0057] Tumour DNA was extracted from formalin-fixed and paraffin-embedded tissue or samples freshly frozen in
liquid nitrogen (4). Normal DNA samples from peripheral blood were available for 27 patients.

FGFR3 mutation analysis

[0058] Mutations in the FGFR3 gene were detected by SSCP analysis. Exons 7, 10, 15 and 20 of the FGFR3 gene
were analysed because these exons harbour all the mutations previously identified in bladder carcinomas and thanat-
ophoric dysplasia. All mutations detected by SSCP analysis were confirmed by direct bidirectional sequencing of tumour
genomic DNA. Matched normal DNA, if available, was sequenced on both strands to demonstrate the somatic nature
of these mutations.

Statistical methods

[0059] Associations between FGFR3 mutation status and other data (sex, age, stage and grade) were tested using
x2and Student's ttests. Progression-free and disease-specific survival curves were plotted using Kaplan-Meier estimates.
Survival distributions were compared using the log-rank test. Cox’s proportional hazards regression model was used to
test the effect of mutations, while simultaneously accounting for baseline patient and tumour characteristics. The influence
of the covariates on the FGFR3 mutation effect was assessed in multivariate analysis involving a forward stepwise
procedure and a backward stepwise procedure, using the MPRL (maximum partial likelihood ratio) method. The limit to
enter a term was 0.15 and the limit to remove a term was 0.10. Statistical analyses were performed using BMDP® and
S-Plus® software.

Results

[0060] FGFR3missense mutations were observedin41 ofthe 74 (55%) Ta, T1 bladder tumours. The FGFR3 mutations
found are described in Table 2 below :

Table 2

Number of tumours (%) | Codon* | nt position* Mutation Predicted effect
5(12%) 248 742 CGC->TGC Arg -> Cys
28(68.5%) 249 746 TCC->TGC Ser -> Cys
5(12%) 372 1,114 GGC->TGC Gly -> Cys
2(5%) 375 1,124 TAT -> TGT Tyr -> Cys
1(2.5%) 652 1,954 AAG -> GAG Lys -> Glu

* codon and mutated nucleotide (nt position) are numbered according to FGFR3-lllb
cDNA open reading frame. FGFR3-IIb is the isoform expressed in epithelial cells.
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[0061] S249C was the commonest mutation and was found in 16 of the 21 (76%) mutated Ta tumours and 12 of the
20 (60%) mutated T1 tumours. Matched constitutional DNA, available in 15 of the cases of tumour with mutations,
contained wild-type sequences, demonstrating the somatic nature of these mutations.

[0062] The correlation between sex, age, stage, grade and FGFR3 mutation status is given Table 3 :

Table 3
FGFR3wildtype FGFR3mutant p value (x2 or Student’s t test)

Sex

Male 29 35

Female 4 6 0.9779
Age (years)

mean 64.30 63.22

range [29.15-86.10] [34.3-94.4] 0.7393
Stage

Ta 4 21

T1 29 20 0.001
Grade

G1 7 21

G2 14 19

G3 12 1 0.0003

[0063] Statistically significant correlations were observed between FGFR3 mutations and low stage (p=0.001) and
low grade (p=0.0003), but not between these mutations and age or sex (Table 2).

[0064] With a median follow-up of 4.3 years (range: 6 months to 11 years), 3 patients progressed and one died in the
mutated tumour group (n=41 patients) whereas ten patients progressed and eight died in the non-mutated tumour group
(n=33 patients). The median follow-up was 5.6 years (range: 7 months to 11 years) in the non-mutated group and 4.1
years (range: 6 months to 9 years) in the mutated group.

[0065] To examine FGFR3 mutations as a marker of patient outcome, we calculated Kaplan-Meier progression-free
survival and disease-specific survival probability curves for the two groups of patients and examined the differences
using the log rank test. Progression-free and disease-specific survival indicated that FGFR3 mutations were associated
with a lower risk of progression (p=0.014) and longer survival (p=0.007) (Figure 3). We tested several variables (age,
sex, stage, grade) but only stage was significantly associated with progression and survival in univariate analysis. If only
T1 patients were analysed, the correlation was still significant for disease-specific survival (p=0.03) and close to signif-
icance for progression-free survival (p=0.052).

[0066] Multivariate analysis was used to determine whether the correlation between FGFR3 mutation status and
progression-free survival or disease-specific survival was independent of other outcome predictors. For progression-
free survival, the following covariates were introduced into the Cox model: mutation, stage, grade and sex. For disease-
specific survival, mutation and grade were the only covariates introduced into the model, as no disease-related deaths
were observed among female or Ta patients. If FGFR3 status was entered into the model, neither stage nor grade
provided any additional prognostic value for tumour progression. In the analysis of disease-specific survival, FGFR3
mutation was also the only covariate to be entered into the model, as grade did not provide any additional prognostic
information. Relative risks and their 95% confidence intervals (Cl) are shown in Table 4.

Table 4
Progression Disease-specific Survival
Relative Risk 95% ClI Relative Risk 95% ClI
FGFR3
Wild-type 1 1
Mutant 0.23 (0.06; 0.83) 0.10 (0.01; 0.80)
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(continued)

Progression Disease-specific Survival

Relative Risk 95% CI Relative Risk 95% CI

Other variables do not significantly contribute to the model

Forward and backward procedures both yielded the same model.
As shown by the above results, the FGFR3 activating mutations were
frequent in bladder carcinomas.

[0067] Allthe carcinomas having a mutated receptor expressed said receptor at levels similar or above those observed
with normal tissues. Immunohistochemical methods will then advantageously be used for revealing the receptor.
[0068] FGFR3 mutation detection in bladder carcinomas appears to be a good pronostic, giving then to the clinicians
valuable means for treating and observing carcinomas, which represent a medical problem due to the high frequency
of recurrences.

[0069] By using SSCP or PCR coupled to an enzymatic restriction S249C mutation specific (which represent 75% of
the mutations) on patients having bladder carcinomas with S249C mutation, the mutation could be detected in urine in
60% of the cases.

Example 4: Detection of FGFR3 mutations in patients’ urines

[0070] Genomic DNA is extracted from patients’ urines and amplified by PCR, in the presence of 32P- labelled dCTP,
using standard methods. The following primers were used for detecting S249C mutation :

5-CAG CAC CGC CGT CTG GTT GG-3 and 5-AGT GGC GGT GGT GGT GAG GGA G-3'.

30 cycles of PCR are performed.

The amplification products are digested by Cac8l. An additional site is created by FGFR3 mutation and a corresponding
band is observed on an electrophoretic gel.

[0071] Similarly the following primers and enzymes can be used to detect:

R248C mutation:
Primers : 5-TGT GCG TCA CTG TAC ACC TTG CAG-3 and 5-AGT GGC GGT GGT GGT GAG GGA G-3
Enzyme : BsiHKA |

K652E mutation :
Primers : 5-TGG TGA CCG AGG ACA ACG TGA TG-3 and 5-AGG GTG TGG GAA GGC GGT GTT G-3’
Enzyme : Bsm A |

G372C mutation:
Primers : 5-CCT CAA CGC CCA TGT CTT TTC AGC-3’ and 5-CTT GAG CGG GAA GCG GGA GAT CTT G-¥
Enzyme: Pst|

Y375C mutation:
Primers : 5-CCT CAA CGC CCATGT CTT TTC AGC-3’ and 5-CTT GAG CGG GAA GCG GGA GAT CTT G-¥
Enzyme: Bsg |
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atgggcgccec
tcctcggagt
ccagagccceg
tgtcececege
ctggtgccct
cacgaggact
ttcagtgtgc
gctgaggaca
aagaagctgc
aaccccacte
attggaggca
tcggaccgcg
tacacgectgg
gccaaccaga
gcacagcccece
gacggcacac
gtgcgccecec
accaactccca

Gccgaggagyg

ctgecctgege
ccttggggac
gccagcagga
ccgggggtgg
cggagegtge
ccggggecta
gggtgacaga
caggtgtgga
tggcecgtgece
cctccatctc
tcaagctgcg
gcaactacac
acgtgctgga
cggcggtget
acatccagtg
cctacgttac
gcctggcecaa
taggecgtgge
agciggtgga
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cctecgegete
ggagcagcgce
gcagttggtc
tcccatgggg
cctggtgggg
cagctgeegg
cgctccatcce
cacaggggcc
ggcegecaac
ctggctgaag
gcatcagcag
ctgcgtcegtg
gcgectcceceg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgrcggag
cgagaaggcc

gGcLgacgag

tgcgtggeeg
gtcgtgggge
ttcggcagcg
cccactgtct
ccccagegge
cagecggcetca
tcgggagatg
ccttactgga
accgtccget
aacggcaggg
tggagcctgg
gagaacaagt
caccggcecca
gtggagttcc
gtggaggtga
tcctggatca
£gggacgggyg
TtTLggeega
gegggcagty

tggccatcgt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtgct
cgcagecgegt
acgaagacgg
cacggeccga
tccgetgece
agttccgegg
tcatggaaag
ttggcagcat
tcetgecaggce
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgitcacgg

ggccggecgcc
agtcccgggce
ggagctgagce
tggcacaggg
gaatgcctcc
actgtgccac
ggaggacgag
geggatggac
agccgcetgge
cgagcaccge
cgtggtgece
ccggcagacg
ggggctgcecg
gtacagtgac
ggtgggcccg
ggaggccgac
ctgtcgagee
gccccgagea

catcecicage

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1030
11490

tacggggtygg
cgcagcecce
ctcaagcgac
cgcatcgcaa
ctgcctgecg
ggggaggget
gccgecaagce
ctgtcggacc
atcaacctgc
gccaagggta
ttcgacacct
taccaggtgg
gctgccecgea
gcccgggacyg
aagtggatgg
tcetttgggg
cctgtggagg
tgcacacacg
cccaccttca
gagtacctgg
agctccagcet
cccagcagtg

gcttcoteco
ccaagaaagg
aggtgtcect
ggctgtcctc
accccaaatg
gcttcggceca
ctgtcaccgt
tggtgtctga
tgggcgectg
acctgeggga
gcaagccgec
cccggggeat
atgtgctggt
tgcacaacct
cgcctgaggce
tcctgetetyg
agctcttcaa
acctgtacat
agcagectggt
acctgtcgge
cctcagggga
ggggetcgeg

gttcatecctg
cctgggectcee
ggagtccaac
aggggaggge
ggagctgtct
ggtggtcatg
ageccgtgaag
gatggagatg
cacgcaggge
gtttetgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgecgg
ggaggacctg
gcctttegag
cgactccgtg
gacgtga

gtggtggegg
cccaccgtge
gcgtccatga
cccacgetgg
cgggcccgge
gcggaggceca
atgctgaaag
atgaagatga
gggeceetge
gcgceggegge
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgctggggg
gagggccacc
gagtgctgge
gaccgtgtcc
cagtactcce
tttgeeccacg

11

ctgtgacgct
acaagactctc
gctccaacac
ccaatgrectce
tgaccctggg
tcggcactga
acgatgccac
tcgggaaaca
acgtgetgge
cececegggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggcceg
ctcaccagag
gectceccegea
gcatggacaa
atgcecgegec
ttaccgtgac
cgggtggeca
acctgctgec

ctgccgeetg
ccgettcecg
accactggtg
cgagctcgag
caagcccectt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcce
gtcctgtgece
cagggacctg
cttecgggetg
gctgeeegtyg
tgacgrcrgg
cceccggecate
gceccgecaac
ctceccagagg
gtccaccgac
ggacaccccce

cccggeccca

1200
1280
1320
1380
1440
1500
1580
1620
1680
1740
1800
1860
1920
1380
2040
2100
2160
2220
2280
2340
2400
2427
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<210>2

<211> 2427

<212> ADN

<213> Atrtificial Sequence

<220>
<223> Description of Artificial sequence:Mutant R248C FGFR3-IlIb:

<400> 2
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atgggcgcec
tccteggagt
ccagagcecg
tgtceceecagce
ctggtgcect
cacgaggact
ttcagtgtge
gctgaggaca
aagaagctgce
aaccccactce
attggaggcea
tcggaccgceg
tacacgctgg
gccaaccaga

ctgcctgcege
ccttggggac
gccagcagga
ccggggstygyg
cggagcgtgt
ccggggcecta
gggtgacaga
caggtgtgga
tggccgtgec
cctccatcte
tcaagctgcg
gcaactacac
acgtgctgga
cggeggIges

cctcegegete
dgagcagcgce
gcagttggte
tcccatgggg
cctggtgggg
cagctgecgg
cgctccatcee
cacaggggce
ggccgcecaac
ctggctgaag
gcatcagcag
ctgcgrcgeg
gtgecrececg
gggcagcgac

tgegtggcecg
gtcgtgggge
ttcggeageg
cccactgtct
cceccagegge
cagcggctca
tcgggagatg
ccttactgga
accgrtceget
aacggcaggg
tggagcctgg
gagaacaagt
caccggccca
gtggagttec

12

tggccategt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtgct
cgcagecgege
acgaagacgg
cacggcccga
tcecgetgecce
agttcegegs
tcatggaaag
ttggcagcat
teceigecagge
act3jcaagse

ggccggcegec
agtccecggge
ggagctgagc
tggcacaggg
gaatgcctece
actgtgecac
ggaggacgag
gcggatggac
agccgctgge
cgagcaccgce
cgtggtgececce
ccggcagacg
ggggcergecg
gtacagtgac

60

120
180
240
300
360
420
480
540
600
660
720
780
330
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gcacagcccec
gacggcacac
gtgcgectce
accaatttca
gccgaggagg
tacggggtgg
cgcageceecce
ctcaagcgac
cgcatcgecaa
ctgcctgecg
ggggaggget
gccgcecaagce
ctgtcggacc
atcaacctgce
gccaagggta
ttcgacacct
taccaggtgg
gctgcccgca
gcecgggacg
aagtggatgg
tectttgggg
cctgtggagg
tgcacacacg
cccaccttca
gagtacctgg
agctccagcet
cccagcagtg

<210>3
<211> 2427
<212> ADN

acatccagtg
cctacgttac
gcctggecaa
taggcgtgge
agctggrgga
gcttcitcel
ccaagaaagqg
aggtgtccct
ggetgtcctce
accccaaatg
gcttcggceca
crgrcaccge
tggtgtccga
tgggcgccetg
acctgcggga
gcaagccgece
cccggggeat
atgtgctggt
tgcacaacct
cgcctgagge
tcctgeoetg
agctcttcaa
acctgtacat
agcagctggt
acctgtcgge
cctcagggga
ggggctcgeg

<213> Artificial Sequence

<220>
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gctcaagcac
cgtgcccaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gttcatcctg
cctgggetcee
ggagtccaac
aggggagggce
ggagctgtct
ggtggtcaty
agccgtgaag
gatggagatg
cacgcaggge
gtttctgegyg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgcgg

ggaggacctg
gcctttcgag

cgactccgtg
gacgtga

gtggaggiga
tcctggatca
c€gggacgggg
ttctggetga
gcgggeageg
gtggtggegg
cccaccgge
gcgtccatga
cccacgetgg
€gggcccgge
gcggaggeca
atgctgaaag
atgaagatga
gggcccctgt
gcgcggcegge
ctcaccteca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgetggggg
gagggccace
gagtgctggc
gaccgtgtee
cagtactcce
tttgeccacg

acggcagcaa
gtgagagtgt
gcgagtacct
gegitcacgg
tgtatgcagg
ctgtgacgces
acaagatctce
gctccaacac
ccaatgtctce
tgaccectggg
tcggcattga
acgatgccac
tcgggaaaca
acgtgctggt
cccecgggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggccg
ctcaccagag
gecteccecegta
gcatggacaa
atgccgcgec
ttaccgtgac
cgggtggcca
acctgcetgcece

<223> Description of Artificial Sequence:Mutant S249C PGFR3-Il1b:

<400> 3

13

ggtgggeecy
ggaggccgac
ctgtcgagcc
gccccgagea
catcctcage
ctgcecgectg
ccgeticecyg
accactggtg
cgagctcgag
caagccectt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgce
cagggacctg
cttcgggetg
gctgececgtg
tgacgtctgg
cccecggeate
gcccgecaac
ctcccagagg
gtccaccgac
ggacaccccece
cccggeccca

S$00

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1580
1820
1880
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2427
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atgggcgcecec
tccteggagt
ccagagcceg
tgtccecccege
ctggtgccct
cacgaggact
ttcagtgrge
gctgaggaca

aagaagceerge

ctgcctgege
ccttggggac
gccagcagga
ccgggggtgs
cggagcgegt
ccggggcecta
gggtgacaga
caggtgrgga
tggcsgtges
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cctcgegete
ggagcagege
gcagttggte
tcccatgggg
cctggtgggg
cagctgccgg
cgctccatee
cacaggggec
g3ccgcecaacs

tgcgtggecy
gtcgtgggge
ttcggcagcg
cccactgtct
ccccagegge
cagcggcetea
tcgggagatg
ccttactgga
accgrecget

aaccccactce

attggaggca
tcggaccgeg
tacacgctgg
gccaaccaga
gcacagcccce
gacggcacac
gtgcgcctcce
accaatttca
gccgaggagg
tacggggtgg
cgcagcccecce
ctcaagcgac
cgcatcgcaa
ctgcctgecg
ggggagggct
gccgecaage
ctgtcggacc
atcaacctgc
gccaagggta
ttcgacacct
taccaggtgg
gctgeccgea
gcccgggacg
aagtggatgg
tcctttgggg
cctgtggagg
tgcacacacg
cccacctrteca
gagtacctgg
agctccagct
cccagcagtg

cctcecatcte
tcaagctgeg
gcaactacac
acgtgctrgga
cggcggrget
acatccagtg
cctacgttac
geccetggecaa
taggegrgge
agctggtgga
gcrttcttect
ccaagaaagg
aggtgtccct
ggectgtcecte
accccaaatg
gcttcggcca
ctgtcaccgt
tggtgtctga
tgggcgectg
acctgcggga
gcaagccgec
cccggggeat
atgtgctggt
tgcacaacct
cgcctgagge
tcctgctctg
agctcttcaa
acctgtacat
agcagcetggt
acctgtcgge
cctcagggga
ggggctcgeg

ctggctgaag
gcatcagcag
ctgegtegtg
gcgctgcccg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggay
cgagaaggcec
ggctgacgag
gttcatcectg
cectgggetec
ggagtccaac
aggggaggge
ggagctgtct
ggtggtcatg
agecgtgaag
gatggagatg
cacgcaggge
gtttctgcgg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgcgg
ggaggacctg
gectttegag
cgactcegtg
gacgtga

aacggcaggg
tggagcccgg
gagaacaagt
caccggccca
gtggagttcc
gtggaggtga
tcctggatca
cgggacgggg
ttttggctga
gcgggcagtyg
gtggtggegyg
cccaccgtge
gcgtccatga
cccacgcectgyg
cgggeccgge
gcggaggceca
atgctgaaag
atgaagatga
gggcccctgt
gegeggegge
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgectggggg
gagggccace
gagtgctgge
gaccgtgtce
cagtactcce
tttgcecacg

14

tggccatcgt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtgcc
cgcagcgegt
acgaagacgg
cacggccega

tccecige

agttccgegg
tcatggaaag
ttggcagcat
tcectgeagge
actgcaaggt
acggcagcaa
gtgagagtgte
gcgagtacct
gcgrtecacgg
tgtatgcagg
ctgtgacgee
acaagatczc
gctccaacac
ccaatgtctce
tgaccectggg
tcggecattga
acgatgccac
tcgggaaaca
acgtgectgge
cccecgggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggccyg
ctcaccagag
gctcccegta
gcatggacaa
atgccgecgee
ttaccgtgac
cgggtggcca
acctgctgcec

ggccggegee
agtcccgggce
ggagctgagce
tggcacaggg
gaatgcctec
actgtgccac
ggaggacgag
gcggatggac
agccgeogge

cgagcaccge
cgtggtgecc
ccggcagacg
ggggcetgeeg
gtacagtgac
ggtgggeecyg
ggaggcecgac
ctgtcgagee
gcceccgagea
catcgctcage
ctgccgectg
ccgetteccg
accactggtg
cgagctcgag
caagcccectt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgcec
cagggacctg
cttcgggcetg
gctgcecccgtg
tgacgtctgg
cccecggeate
gccecgecaac
ctcccagagg
gtccaccgac
ggacacccce
cccggecceca

60

120
180
240
300
360
420
480
549

600

680

720

780

840

900

950

1020
1080
1140
12C0
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2427
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<210>4

<211> 2427

<212> ADN

<213> Atrtificial Sequence

<220>

<223> Description of Artificial Sequence:Mutant G372C FGFR3-IllIb:

<400> 4

atgggcgece ctgectgcege cctegegete
tcctecggagt ccttggggac ggagcagege
ccagagcccg gccageagga gecagttggtce
cgTtceceecges Seggsgglgg tcccatgyggg

tgcgtggeccg tggccatcgt
gtcgtgggge gagcggeaga
ttcggcageg gggacgetge
cccactgtet gggtctaagza

15

ggceggegee
agtcccgggce
ggagctgagce
tggcacaggg

120
180
2490
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ctggtgccct
cacgaggact
ttcagtgtgc
gctgaggaca
aagaagctgce
aaccccactce
attggaggca
tcggaccgeg
tacacgetgg
gccaaccaga
gcacagccece
gacggecacac
gtgcgectcc
accaatttca
gccgaggagg
tacggggtgyg
cgcagcceec
ctcaagcgac
cgcatcgcaa
ctgcctgeeg
ggggagggee
gccgccaagce
ctgtcggacc
atcaacctge
gccaagggta
ttcgacacct
taccaggtgg
gctgccegea
gcccgggacyg
aagtggatgg
tcctttgggg
ccrgtggagg
tgcacacacg
cccaccttea
gagtacctgg
agctccaget

cccagecagtg

<210>5
<211> 2427
<212> ADN

cggagcgtgce
ccggggecta
gggtgacaga
caggtgtgga
tggccgtgece
cctecatcte
tcaagctgcg
gcaactacac
acgtgctgga
cggcggtget
acatccagtg
cctacgttac
gcctggeccaa
taggecgtgge
agctggtgga
gcttcttcct
ccaagaaagg
aggtgtccct
ggetgtecte
accccaaatg
gcttcggcca
ctgtcaccget
tggtgtctga
tgggcgeetg
acctgecggga
gcaagccgee
ccecggggeat
atgtgctggt
tgcacaacct
cgcctgagge
tcctgetetyg
agctcttcaa
acctgtacat
agcagctggt
acctgtcgge
cctcagggga
ggggetegeg

<213> Artificial Sequence

<220>

EP 1 208 231 B1

ccLggtggsg
cagctgccgg
cgcteccatec
cacaggggcc
ggcegecaac
ctggctgaag
gcatcagcag
ctgcgtegrg
gcgctccecg
gggcagcgac
gctcaagcac
cgtgctcaaqg
tgtgtcggag
cgagaaggce
ggctgacgag
gttcatcctg
cctgggectee
ggagtccaac
aggggagggce
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggce
gtttctgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgcgg
ggaggacctg
gcctttcgag
cgactccgtyg
gacgtga

ceccecagegge
cagcggctca
tcgggagatg
ccttactgga
accgtcecget
aacggcaggyg
tggagectgg
gagaacaagt
caccggceeca
gtggagttcc
gtggaggtga
tcctggatca
€gggacgggyg
ttctggctga
gcgtgcagtg
gtggtggcgg
cccacecgtge
gcgtcecatga
cccacgetgg
cgggcccgge
gcggaggcca
atgctgaaag
atgaagatga
gggceccctgt
gcgcggegge
ctcaccttca
gccteecaga
aacgtgatga
aagaagacaa
cgagtctaca
acgctgggygg
gagggccacc
gagtgctggce
gaccgtgtcec
cagtactccc
tttgceccacg

tgcaggtgce
cgcagcgegt
acgaagacgg
cacggcccga
tcegetgecece
agttccgegg
tcatggeaacg
ttggcageat
tcctgeagge
actgcaaggs
acggcagcaa
gtgagagtgt
gcgagtacct
gecgtLcacgg
tgtatgcagg
ctgtgacgect
acaagatctc
gctccaacac
ccaatgtctce
tgaccctggg
tcggecattga
acgatgccac
tcgggaaaca
acgtgctggt
ccecegggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggccg
ctcaccagag
gctceecegta
gcatggacaa
atgccgegece
ttaccgtgac
cgggtggcca
acctgctgcece

<223> Description of Artificial Sequence:Mutant K652E FGFR3-IlIb:

16

gaatgcctcce
actgtgccac
ggaggacgag
gcggatggac
agccgetgge
cgagcaccgce
cgtggtgccece
ccggcagacg
ggggctgeceg
gtacagtgac
ggtgggecccg
ggaggccgac
ctgtcgagcec
gcceccgagea
catcctcagce
ctgcecgectyg
ccgetteccg
accactggtg
cgagctcgag
caagecccctt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcce
gtcctgtgcc
cagggacctg
cttcgggetg
gctgecegeg
tgacgtctgg
ccecggecate
gcccgccaac
ctcccagagg
gtccaccgac
ggacacccecee
cccggeccea

300
360
420
480
540
600
860
720
7890
840
$00
560
1020
1080
1140
1200
1260
1320
1380
1440
1500
158C
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2427
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<400> 5

atgggcgccce
tcctcggagt
ccagagcceg
tgtceceecge
ctggtgccct
cacgaggact
ttcagigtgce
gctgaggaca
aagaagctgc
aaccccactc
attggaggca
tcggacecgeg
tacacgqgctgg
gccaaccaga
gcacagcceec
gacggcacac
gtgcgccectcce
accaatttca
gccgaggagg
tacggggtgg
cgcagccece
ctcaagcgac
cgcatcgcaa
ctgcectgecyg
ggggaggget
gccgccaagce
ctgtcggace
atcaacctgc
gccaagggta
ttcgacacct
taccaggtgg
gctgecegea
gcccgggacyg
aagtggatgg
tcectttgggg
cctgtggagg
tgcacacacg
cccaccttca
gagtacctgg
agctccagcet
cccagecagtg

<210>6
<211> 2427

ctgcctgege
ccttggggac
gccageagga
€cgggggrygg
cggagcgtgt
ccggggccta
gggtgacaga
caggtgtgga
tggccgtgece
cctccatcte
tcaagctgcg
gcaactacac
acgtgctgga
cggcggtget
acatccagtg
cctacgttac
gcctggecaa
taggcgtggc
agctggtgga
gcttecttcct
ccaagaaagg
aggtgtccct
ggctgtccte
accccaaatg
gctrteggeca
ctgtcaccgt
tggtgtctga
tgggcgectg
acctgcggga
gcaagccegec
cccggggeat
atgtgectggt
tgcacaacct
cgecctgaggce
tcctgetetg
agctcttcaa
acctgtacat
agcagctggt
acctgtcgge
cctcagggga
ggggceregeg

EP 1 208 231 B1

cctecgegete
ggagcagcgce
gcagttggtc
tcccatgggg
cctggtygggg
cagctgececgg
cgctccatcc
cacaggggcece
ggccgecaac
ctggctgaag
gcatcagcag
ctgcgtegtg
gcgctcceeg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gttcatcctg
cctgggcetece
ggagtccaac
aggggagggc
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggc
gtttctgcgg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttce
gctgctgaag
gatcatgcgg
ggaggacctg
gcctttcgag
cgactccgtg
gacgtga

tgegtggeeg
gtcgtgggge
ttcggecageg
cccactgtet
ccecagegge
cagcggctca
tcgggagatg
ccttactgga
accgtceget
aacggcaggyg
tggagcctgg
gagaacaagt
caccggccca
gtggagttcc
gtggaggtga
tcctggatca
¢gggacgggyg
tcetggetga
gcgggeagtg
gtggtggcgg
cccaccgtgce
gcgtccatga
cccacgetgg
cgggcecgge
gcggaggceca
atgctgaaag
atgaagatga
gggccectgt
gcgceggegge
ctcaccttea
gcctcccaga
aacgtgatga
aaggagacaa
cgagtctaca
acgctggggyg
gagggccacc
gagtgectggce
gaccgtgtec
cagtactccc
tttgcccacg

17

tggccatcgt
gagcggeaga
gggatgctgt
gggtcaagga
tgecaggtget
cgcagegege
acgaagacgg
cacggcccga
tcegetgece
agttccgegg
tcatggaaag
ttggecagecatc
tcectgecagge
actgcaagget
acggcagcaa
gtgagagtgt
gcgagtacct
gcegttcacgg
tgtatgcagg
ctgtgacget
acaagatctc
gctccaacac
ccaacgtcte
tgaccctggg
tcggcattga
acgatgcecac
tcgggaaaca
acgtgctggt
cccegggecet
aggacctggt
agtgcatcca
agatcgcaga
ccaacggccg
ctcaccagag
gctcccecgta
gcatggacaa
atgccgcgec
ttaccgtgac
cgggtggeca
acctgctgec

ggccggcegceca
agtccecggge
ggagctgage
tggcacaggg
gaatgcctcee
actgtgccac
ggaggacgag
gcggatggac
agccgetgge
cgagcaccgc
cgtggtgcecce
ccggcagacg
ggggetgecg
gtacagtgac
ggtgggcceg
ggaggccgac
ctgtcgagcce
gccccgagcea
catcctcagce
ctgcecgectg
ccgetteeeg
accactggtyg
cgagctcgag
caagcccctt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcectgtgece
cagggacctg
cttcgggetg
gctgecccgtg
tgacgtctgg
cceceggeate
gcccgeccaac
ctcccagagg
gtccaccgac
ggacaccccc

cccggecccca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1550
18620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2427
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<212> ADN
<213> Atrtificial Sequence

<220>

<223> Description of Artificial Sequence:Mutant S373C FGFR3-IllIb:

<400> 6

EP 1 208 231 B1
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atgggcgecce
tcctcggagt
ccagagcececg
tgtcceccge
ctggtgccct
cacgaggact
ttcagtgtgc
gctgaggaca
aagaagctge
aaccccactce
attggaggca
teggaccgeg
tacacgctgg
gccaaccaga
gcacagcccee
gacggcacac
gtgcgcctece
accaatttca
gccgaggagg
tacggggtgg
cgcagccecce
ctcaagcgac
cgcatcgcaa
ctgecectgeceg
ggggaggget
gcecgeccaagce
ctgtcggacc
atcaacctgc
gccaagggta
ttcgacacct
taccaggtgg
gctgecccgea
gecegggacyg
aagtggatgg
tcectttgggyg
cctgtggagyg
tgcacacacg
cccaccttca
gagtacctgg
agcetccagee

cccagecageg

<210>7
<211> 2427
<212> ADN

ctgeetgege
cctiggggac
gccagcagga
ccggggygtgg
cggagcgtgt
ccggggecta
gggtgacaga
caggtgtgga
tggccgtgcecce
cctecatcte
tcaagctgcg
gcaactacac
acgtgctgga
cggeggtget
acatccagtg
cctacgttac
gcctggecaa
taggcgtgge
agctggtgga
gcttcttect
ccaagaaagyg
aggtgtccct
ggctgtegte
accccaaatg
gcttcggeca
ctgtcaccgt
tggtgtctga
tgggcgectyg
acctgcggga
gcaagcegec
cccggggeat
atgtgctggt
tgcacaacct
cgcctgaggce
tcctgectctg
agctcttcaa
acctgtacat
agcagctggt
acctgtcgge
cctcagggga
ggggetrcgeg

<213> Artificial Sequence

EP 1 208 231 B1

cctcgcgecce
ggagcagcege
gcagttggtc
tcccatgggg
cctggtgggg
cagctgeccgg
cgctccatcce
cacaggggcc
ggcecgecaac
ctggctgaag
gcatcagcag
ctgcgtcgtg
gcgctcecececcg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcce
ggctgacgag
gttcatcctg
cctgggctcece
ggagtccaac
aggggagggc
ggagctgtcet
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggc
gtttetgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgcgg
ggaggacctg
gcctttegag
cgactccgtg
gacgtga

tgcgtggccg
grtcgtgggge
tteggecageg
cccactgtcect
ccecagegge
cagcggctca
tcgggagatg
ccttactgga
accgtccget
aacggcaggg
tggagceetgg
gagaacaagt
caccggececa
gtggagttce
gtggaggtga
tcctggateca
cgggacgggqd
ttttggctga
gcgggetgtg
gtggtggcgg
cccaccgtgce
gcgtccatga
cccacgectgg
cgggceccgge
gcggaggeca
atgctgaaag
atgaagatga
gggcccctgt
gcgcggeggc
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgetggggg
gagggccacc
gagtgctggce
gaccgtgtcc
cagtactccc

tttgcccacg

19

tggccatcegt
gagcggcaga
gggacgcgt
ggg-=caagga
tgcaggtgct
cgcagcgegt
acgaagacgg
cacggeecga
tccgectgece
agttccgegg
tcatggaaag
ttggcagcat
tcctgecagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgtgacgct
acaagatctc
gctccaacac
ccaatgtctc
tgaccetggg
tcggcattga
acgatgccac
tcecgggaaaca
acgtgctggt
ccecegggect
aggaccrtggt
agtgcatcca
agatcgcaga
ccaacggecg
ctcaccagag
gctececgta
gcatggacaa
atgccgegec
ttaccgtgac
cgggtggeca
acctgctgcee

ggceggegee
agtcccggge
ggagctgage
tggcacaggg
gaatgcctecce
actgtgccac
ggaggacgag
gcggatggac
agccgetgge
cgagcaccgce
cgtggtgecce
ccggcagacg
ggggctgecg
gtacagtgac
ggtgggececg
ggaggccgac
ctgtcgagcc
gccccgagca
catcctcagce
ctgeccgectg
ccgctteeceg
accactggtg
cgagctcgag
caagcccecctt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgee
cagggacctg
cttcgggetg
gctgcececgtg
tgacgtctgg
ccececggeate
gccegecaac
ctcccagagg
gtccaccgac
ggacaccccee

cccggececa

120
180
240
300
360
420
480
540
600
660
720
780
840
S00
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1880
1920
1980
2040
2100
2160
2220
2280
2340
2400
2427
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<220>

<223> Description of Artificial Sequence:Mutant Y375C FGFR3-IlIb:

<400>7

atgggcgecc
tcctcggagt
ccagagccecg
tgtceceecge
ctggtgccct
cacgaggact
ttcagtgtge
gctgaggaca
aagaagctgce
aaccccacte
attggaggca
tcggaccgeg
tacacgectgg
gccaaccaga
gcacagcecce
gacggcacac
gtgecgectcec
accaatttca
gccgaggagy
tacggggtgg
cgcagececcee
ctcaagcgac
cgcatcgcaa
ctgecectgecy
ggggaggget
gccgecaagce
ctgtcggace
atcaacctge
gccaagggta
ttcgacacct
taccaggtgg
gctgcccgea
geccgggacyg
aagtggatgg
tcectotgggg
cctgiggagy
tgcacacacyg

ctgcctgege
ccttggggac
gccagcagga
ccgggggttgg
cggagcgtgt
ccggggecta
gggtgacaga
caggtgtgga
tggececgtgec
ccteccatctce
tcaagctgceg
gcaactacac
acgtgctgga
cggcggtgcet
acatccagtg
cctacgttac
gectggcecaa
taggcgtggce
agctggtgga
gcttcttect
ccaagaaagg
aggtgteccct
ggctgtccte
accccaaatg
gcttcggceca
ctgtcaccgt
tggtgtctga
tgggcgectg
acctgcggga
gcaagccgece
cececggggeat
atgtgctggt
tgcacaacct
cgcctgagge
tcctgetceeg
agctcttcaa
acccgracas
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cctegegetce
ggagcagecge
gcagttggte
tcccatgggg
cctggtgggg
cagctgeegg
cgctccatce
cacaggggcc
ggccgccaac
ctggctgaag
gcatcagcag
ctgcgtegeg
gcgetcececeg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcce
ggctgacgag
gttcatcctg
cctgggctce
ggagtccaac
aggggaggge
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcaggge
gtttctgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgegg

tgcgtggecg
gtcgtggggce
ttcggcageg
cccactgtct
ccccagecggce
cagcggcetca
tcgggagatg
ccttactgga
accgtccget
aacggcaggg
tggagcctgg
gagaacaagt
caccggccca
gtggagttcece
gtggaggtga
tcctggatca
cgggacgggqg
ttttggectga
gcgggcagtg
gtggtggcgg
cccaccgtgce
gcgtccatga
cccacgetgg
cgggeeegge
gcggaggceea
atgctgaaag
atgaagatga
gggcccctgt
gcgcggcegge
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgctggggg
gagggccacce
gagtgecTgge

20

tggccatcge
gageggeaga
gggatgctge
gggtcaagga
tgcaggtgcet
cgcagcgegt
acgaagaégg
cacggcccga
tecegetgece
agttccgcegg
tcatggaaag
ttggcagecat
tectgecagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtgtgcagg
ctgtgacgct
acaagatctc
gctecaacac
ccaatgtctc
tgaccctggg
tcggecattga
acgatgccac
tcgggaaaca
acgtgectggt
ccececgggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggceceyg
ctcaccagag
gctccccegta
gcatggacaa
atgccgcgee

ggccggegec
agtcccggge
ggagctgage
tggcacaggg
gaatgecctec
actgtgccac
ggaggacgag
gcggatggac
agccgetggce
cgagcaccge
cgtggtgcce
ccggcagacg
ggggctgeeg
gtacagtgac
ggtgggeccceg
ggaggccegac
ctgtcgagcc
gccccgagca
catcctcage
ctgccgectg
ccgetteccg
accactggtg
cgagctcgag
caagccccett
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcé
gtcctgtgcecce
cagggacctg
cttcgggetg
gctgeceecgtg
tgacgtctgg
ccececggeatce
gceccgcecaac
crcecagagyg

60
120
180
240
300
380
420
480
540
600
660
720
780
840
900
930
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
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cccaccttca agcagctggt ggaggacctg gaccgigtcec ttaccgtgac gtccaccgac 2280
gagtacctgg acctgtcgge gecctttcgag cagtactccc cgggtggeca ggacacccece 23490
agctccagct cctcagggga cgactccgtg tttgcccacg acetgcetgece cccggeccca 2400
cccagcagtg ggggctcgeg gacgtga 2427

<210>8

<211> 2427

<212> ADN

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Mutant K652M FGFR3-IlIb:

<400> 8
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atgggcgccc
tcctecggagt
ccagagccecg
tgtccececege
ctggtgccct
cacgaggact
ttcagtgtgce
gctgaggaca
aagaagctgc
aaccccactc
attggaggca
tcggaccgcg
tacacgctgg
gccaaccaga
gcacagccce
gacggcacac
gtgcgcctee
accaatttca
gccgaggagg
tacggggtgg
cgcagcccece
ctcaagcgac
cgcatcgcaa
ctgecctgecg
ggggagggct
gccgcecaage
ctgtcggacc
atcaacctgce
gccaagggta
ttecgacacct
taccaggtgg
gcrtgcccecgea

ctgcctgege
ccttggggac
gccagcagga
ccgggggtygg
cggagcgtge
ccggggecta
gggtgacaga
caggtgtgga
tggccgtgec
cctccatctc
tcaagctgeg
gcaactacac
acgtgctgga
cggcggtget
acatccagtg
cctacgttac
gcctggceccaa
taggcgtggce
agctggtgga
gcttcttect
ccaagaaagg
aggtgtccet
ggctgtecte
accccaaatg
gcttcggeca
ctgtcaccgt
tggtgtctga
tgggegectg
acctgcggga
gcaagccgcece
cccggggeac
atgtgeiggl
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cctecgegete
ggagcagcgc
gcagttggtc
tcccatgggyg
cctggtgggg
cagctgecgg
cgctcacatcec
cacaggggcc
ggccgccaac
ctggctgaag
gcatcagcag
ctgcgtegtyg
gcgctcceccg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gttcatcctg
cctgggctce
ggagtccaac
aggggagggc
ggagctgect
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggc
gtttctgegg
<gaggagcag
ggagtacctg
gaccgaggac

tgecgtggecyg
gtcgtggggce
ttcggcagceg
cccactgtct
ccccagecgge
cagcggctca
tcgggagatg
ccttactgga
accgteceget
aacggcaggyg
tggagcctgyg
gagaacaagt
caccggcecca
gtggagttcc
gtggaggtga
tcctggatca
cgggacgggg
ttctggectga
gcgggcagtg
gtggtggcgyg
cccaccgtge
gcgtccatga
cccacgcetgg
cgggceceggce
gcggaggeca
atgctgaaag
atgaagatga
gggcccctgt
gcgeggegge
ctcaccttca
gcctcccaga
aacgtgatga

tggccatcge
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggrget
cgcagcgcgt
acgaagacgg
cacggcccga
tcegetgece
agttccgegg
tcatggaaag
ttggcagcat
tectgcagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgtgacgct
acaagatctc
gctccaacac
ccaatgtctc
tgaccctggg
tcggecactga
acgatgccac
tcgggaaaca
acgtgetggt
cceccegggect
aggacctggt
agtgcatceca
agate

caga

ggccggcegee
agtccecgggce
ggagctgagce
tggcacaggg
gaatgcctcce
actgtgccac
ggaggacgag
gcggatggac
agccgcetgge
cgagcaccgce
cgtggtgceccce
ccggcagacg
ggggetgecg
gtacagtgac
ggtgggccecg
ggaggccgac
ctgtcgagece
gccccgagea
catcctceage
ctgcegectg
ccgetteceg
accactggtg
cgagctcgag
caagcccctet
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgcec
cagggacctg
cttcgggety

60
120
180
240
300
360
420
480
540
600
660
720
780
840
S00
960
1020
1080
1140
1200
12860
1320
1380
1440
1500
1560
1620
1680
1740
1800
1850
152¢C

1880

tgcacaacc:

cgactactac

aagatgacaa

gceccgggacg
aagtggatgg
tcetttgggg
cctgtggagg
tgcacacacgqg
cccaccttca
gagtacctygg
agctccagcet

cccagcagtg

cgecctgagge

cttgtttgac

cgagtctaca

ccaacggeeg
ctcaccagag
gctccccgea

gctgeccgeg
tgacgtctgg
ccccggeate

2040
2100

tcctgctetg
agctcttcaa
acctgtacat
agcagctggt
acctgtegge
cctcagggga
ggggetegceg

ggagatcttc
gctgctgaag
gatcatgcgg
ggaggacctg
gcctttcgag
cgactccgeg
gacgtga

acgetggggg
gagggccacc
gagtgctgge
gaccgrgtcee
cagtactcce

tttgeccacg

22

gcatggacaa
atgccgecgece
ttaccgtgac

cgggrggecca
acctgcegece

gecegecaac
ctcccagagg
gtccaccgac
ggacacccoce
cceggecsca

2160
2220
2280
2330
2400
2427
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<210>9
<211> 2427
<212> ADN

<213> Atrtificial Sequence

<220>

<223> Description of Artificial Sequence:Mutant X809C FGFR3-IlIb:

<400>9

atgggcgcce
tcctecggagt
ccagagcccg
tgtccecceege
ctggtgcect
cacgaggact
ttcagtgtgce
gctgaggaca
aagaagctgc
aaccccactc
attggaggca
tcggaccgceg
tacacgctgqg
gccaaccaga
gcacagcecce
gacggcacac
gtgcgectce
accaatttca
gccgaggagg
tacggggtgg
cgcagccecce
ctcaagcgac
cgcatcgcaa
ctgcctgecg
ggggagggct
gccgccaagce
ctgIiggacs

ctgcctgcge
ccttggggac
gccagcagga
ccgggggtgg
cggagcgtgt
ccggggecta
gggtgacaga
caggtgtgga
tggcecgtgec
cctccatcte
tcaagctgeg
gcaactacac
acgtgctgga
cggcggtget
acatccagtg
cctacgttac
gcctggccaa
taggcegtggce
agctggtgga
gcttcttect
ccaagaaagg
aggtgtccct
ggctgtecte
accccaaatg
gcttcggeca
ctgtcacegt
zggtgtcega
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cctcgegete
ggagcagcge
gcagttggtc
tcccatgggyg
cctggtgggg
cagctgccgg
cgctecatcce
cacaggggcc
ggccgecaac
ctggctgaag
gcatcagcag
ctgegtcgtg
gcgetececg
gggecagcgac
gctcaagcac
cgtgctcaag
tgtgteggag
cgagaaggcc
ggctgacgag
gttcatcctg
cctgggctec
ggagtccaac
aggggaggge
ggagctgtct
ggtggccatcg
agccgtgaag
gatggagacg

tgcgtggecg
gtcgtgggge
ttcggcageg
cccactgtct
ccccagecggce
cagcggctca
tcgggagatg
ccttactgga
accgtceget
aacggcaggyg
tggagcctgg
gagaacaagt
caccggccca
gtggagttcc
gtggaggtga
tcctggatca
€gggacgggyg
ttttggctga
gcgggcagtg
stggtggcgg
cccaccgtgce
gcgtecatga
cccacgetgg
cgggccceggc
gcggaggeca
atgctgaaag
atgaagatga

23

tggccatcgt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtgct
cgcagcgcgt
acqaagacgg
cacggcccga
tcegetgeee
agttccgcegg
tcatggaaag
ttggcagcat
tcctgecagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgtgacgct
acaagatctce
gctccaacac
ccaatgtcetc
tgaccectggg
tcggcatcga
acgatgccac
tTggGaaaca

ggccggegcece
agtcccggge
ggagctgagce
tggcacaggg
gaatgcctcc
actgtgccac
ggaggacgag
gcggatggac
agccgctggce
cgagcaccgc
cgtggtgceee
ccggcagacg
ggggctgcceg
gtacagtgac
ggtgggcccg
ggaggccgac
ctgtcgagcece
gcececgagea
catcctcage
ctgccgeetg
ccgctteecg
accactggtg
cgagctcgag
caagccccett
caaggaccgg
tgacaaggac
caaaaacatc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1580

1620
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atcaacctge
gccaagggta
tccgacacct
taccaggtgg
gctgececgea
gcccgggacg
aagtggatgg
tcctttgggg
cctgtggagg
tgcacacacg
cccacctteca
gagtacctgg
agctccaget
cccagcagtg

<210>10
<211> 2427
<212> ADN

tgggcgectyg
acctgcggga
gcaagccgcece
cccggggceat
atgtgctggt
tgcacaacct
cgcctgagge
tcctgetetg
agctcttcaa
acctgtacat
agcagctggt
acctgtcgge
cctcagggga
ggggetcegeg

<213> Atrtificial Sequence

<220>

EP 1 208 231 B1

cacgcaggge
gtitctgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
ctrtgtttgac
ggagatctte
gctgergaag
gatcatgegg
ggaggacctg
gcecttetegag
cgactcegtg
gacgtge

gggccectgt
gcgeggegge
ctcaccttca
gcecteccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgetggggg
gagggccacc
gagtgctggce
gaccgtgtcc
cagtactccc
tttgcccacg

acgtgctggt
cccegggect
aggacctggze
agtgcatcca
agatcgcaga
ccaacggceg
ctcaccagayg
gctzoeccgta
gcatggacaa
atgccgegece
ttaccgrgac
cgggtggcca
acctgeTgece

<223> Description of Artificial Sequence:Mutant X809G FGFR3-IlIb:

(Mutant 1)

<400> 10

atgggcgecec
tcctecggagt
ccagagcecg
tgtceceecge
ctggtgcccet
cacgaggact
ttcagtgtge
gctgaggaca
aagaagctge
aaccccactc
attggaggca
tcggaccgceg
tacacgetgg
gccaaccaga
gcacagccece
gacggcacac
gtgcgectce
accaatcecca
gccgaggagyg
tacggsgesgg

ctgcctgcge
ccttggggac
gccagcagga
ccgggggtgyg
cggagcgtgt
ccggggcecta
gggtgacaga
caggtgtgga
tggccgtgece
cctccatctc
tcaagctgceg
gcaactacac
acgtgctgga
cggcggtget
acatccagtg
cctacgttac
gcctggecaa
taggcgegge
agctggigga

gcrrcrIcct

cctegegete
ggagcagecge
gcagttggtc
tcccatgggg
cctggtgggg
cagctgecgg
cgctccatece
cacaggggcc
ggecgecaac
ctggctgaaqg
gcatcagcag
ctgcgtegtg
gcgctcecceg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gitcatcctg

tgcgtggeeg
gtcgtgggge
ttcggcageg
cccactgtct
ccccagcegge
cagcggctca
tcgggagatg
ccttactgga
accgteceget
aacggcaggyg
tggagcctgg
gagaacaagt
caccggcecca
gtggagttcc
gtggaggtga
tcctggatca
¢€gggacgggg
ttttggetga
gcgggcageg
gt3gtg3cess

24

tggccategt
gagcggeaga
gggatgetgt
gggtcaagga
tgcaggtget
cgcagcgegt
acgaagacgg
cacggeccega
tccgetgeee
agttcegegg
tcatggaaag
ttggcagecat
tcctgcagge
actgcaagqgt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgIgacset

ggagtacgcg
ggactactcc
gtcctgtgec
cagggacctg
cttegggetg
gctgececegtg
tgacgtetgg
ccccggeate
gecccgecaac
ctcccagagg
gtccaccgac
ggacaccccc
cccggeecca

ggcecggegee
agtcccgggce
ggagctgagc
tggcacagqgg
gaatgcctcc
actgtgccac
ggaggacgag
gcggatggac
agecgetgge
cgagcaccgc
cgtggtgccce
ccggcagacg
ggggctgecg
gtacagtgac
ggtgggcceg
ggaggcecgac
ctgtcgagce
gccecgagea
catcctcagce
ccgeccgeceg

16380
1740
1800
1860
1820
1980
2340
2100
2180
2220
2280
2340
2400
2427

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
S60
1020
1080
114C
1200
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cgcagceccc
ctcaagcgac
cgcatcgeaa
ctgecctgecg
ggggagggcet
gccgccaage
ctgtcggacce
atcaacctgce
gccaagggta
ttcgacacct
taccaggtgg
gctgcccgea
geccegggacg
aagtggatgg
tcctttgggg
cctgtggagg
tgcacacacg
cccaccttea
gagtacctgg
agctccaget
cccagcagtg

<210> 11
<211> 2427
<212> ADN

ccaagaaagg
aggtgtccect
ggctgtectc
accccaaatg
gcttcggeca
ctgtcaccgt
tggtgtctga
tgggcgcectg
acctgcggga
gcaagcegec
cccggggecat
atgtgcetgge
tgcacaacct
cgcctgagge
tcctgctctg
agctcttcaa
acctgtacat
agcagctggt
acctgtcggce
cctcagggga
ggggctcgeg

<213> Artificial Sequence

<220>

EP 1 208 231 B1

cctgggetcece
ggagtccaac
aggggagggc
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggc
gtttctgcgg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgecgqg
ggaggacctg
gcctttecgag
cgactccgtg
gacggga

ceccaccgtge
gcgtccatga
cccacgctgg
cgggcccgge
gcggaggcecea
atgctgaaag
atgaagatga
gggccecetgt
gcgeggegge
ctcacctctca
gcctececaga
aacgtgatcga
aagaagacaa
cgagtctaca
acgetggggyg
gagggccacce
gagtgctggce
gaccgtgtcce
cagtactccce
tttgcccacg

acaagatctce
gctccaacac
ccaatgtctc
tgaccctggg
tcggcattga
acgatgccac
tcgggaaaca
acgtgetggt
ccececgggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggeceg
ctcaccagag
gctccecegea
gcatggacaa
atgccgcgec
ttaccgtgac
cgggtggcca
acctgctgec

<223> Description of Artificial Sequence:Mutant X809G FGFR3-Il1b:

(Mutant 2)

<400> 11

25

ccgeticecg
accactggtg
cgagctcgag
caagccccett
caaggaccgg
tgacaaggac
caaaaacatc
ggagracgceg
ggactactcc
gtcctgtgcc
cagggacctg
cttcgggetg
gctgccegtg
tgacgtctgg
cccecggeate
gcccgecaac
ctcccagagg
gtccaccgac
ggacaccece
ccecggeccca

1260
1320
1380
1440
1500
1560
1820
1680
1740
1800
1860
1920
18380
2040
2100
2160
2220
2280
2340
2400
2427
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atgggcgecce
tccteggagt
ccagagcccg
tgtcececcge
ctggtgccct
cacgaggact
ttcagtgtge
gctgaggaca
aagaagctgc
aaccccactce
attggaggca
tcggaccgceg
Tacacgecicg

ctgcctgcge
ccttggggac
gccagcagga
ccgggggtgg
cggagcgegt
ccggggecta
gggtgacaga
caggtgtgga
tggccgtgcec
cctccatcte
tcaagctgcg
gcaactacac

acgrgctrgsga

EP 1 208 231 B1

cctegegetce
ggagcagcgce
gcagttggtce
tceccatgggg
cctggtgggg
cagctgcecgg
cgectecatce
cacaggggcc
ggccgccaac
ctggctgaag
gcatcagcag
ctgcgtegeg
gcgetececeg

tgcgtggecyg
gtcgtgggge
ttcggcageg
cccactgtct
ccccagegge
cagecggcetca
tcgggagatg
ccttactgga
accgtccget
aacggcaggg
tggagectgg
Gagaacaagt
caccggecca

tggccatcgt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtget
cgcagcgegt
acgaagacgg
cacggeecga
tcecgetgecece
agttccgecgg
tcatggaaag
ttggecagcat

tcctjcagse

ggccggcgee
agtccecggge
ggagctgage
tggcacaggg
gaatgcctcee
actgtgccac
ggaggacgag
gcggatggac
agccegetgge
cgagcaccgce
cgtggtgccce
ccggcagacg
gsgggstgceceyg

60

120
180
240
300
360
420
480
540
600
660
720
730

gccaaccaga
gcacageccec
gacggcacac
gtgcgectcece
accaatttca
gccgaggagg
tacggggtgg
cgcagccceccce
ctcaagcgac
cgcatcgcaa
ctgecctgccg
ggggagggcet
gccgccaage
ctgtcggacc
atcaacctgc
gccaagggta
ttcgacacct
taccaggtgg
gctgceccgea
gcccgggacg
aagtggatgg
tecctttgggg
cctgtggagg
tgcacacacg
cccaccttca
gagtacctgg
agctccagcet
cccagecagtyg

cggcggtget
acatccagtg
cctacgttac
gcctggcecaa
taggecgtgge
agctggrgga
gcttctetect
ccaagaaagg
aggtgtccect
ggctgtccte
accccaaatg
gcttcggeca
ctgtcaccgt
tggtgtctga
tgggcgectg
acctgecggga
gcaagcecgee
cccggggeat
atgtgctggt
tgcacaacct
cgcctgagge
tcctgctcetg
agctcttcaa
acctgtacat
agcagctggt
acctgtecgge
cctcagggga
ggggctcgeg

gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gttcactcctg
cctgggetcece
ggagtccaac
aggggagggce
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggc
gtttctgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatctte
gctgctgaag
gatcatgcgg
ggaggacctg
geetttcgag
cgactccgtyg
gacgaga

gtggagttec
gtggaggtga
tcctggatea
cgggacgggy
ttttggctga
gcgggcageg
gtggtggegg
ccecacegtge
gcgtccatga
cccacgetgg
cgggcceggce
gcggaggeca
atgctgaaag
atgaagatga
gggeccccetgt
gcgcggeggce
ctcaccttca
gcctccecaga
aacgtgatga
aagaagacaa
cgagtctaca
acgetggggg
gagggccace
gagtgctgge
gaccgtgtcce
cagtactccce

tttgcccacg

26

actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgtgacgee
acaagazticetc
gctccaacac
ccaatgzIctc
tgaccctggg
tcggcattga
acgatgccac
tcgggaaaca
acgtgetgge
ccececgggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggccg
ctcaccagag
gctccccgta
gcatggacaa
atgccgegec
ttaccgtgac
cgggtggececa
acctgectgece

gtacagtgac
ggtgggcccyg
ggaggccegac
ctgtegagece
gccccgagcea
catcctcage
ctgccgeetg
ccgettececqg
accactggtg
cgagctcgag
caagccectt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgee
cagggacctg
cttegggety
gctgcccgtyg
tgacgtctgg
ccceggeatea
gcccgecaac
ctcccagagg
gtccaccgac
ggacaccccee
cccggececea

840

900

$860

1020
1080
1140
1200
1280
1320
1380
1440
1500
1560
1620
1880
1740
1800
1860
1920
1380
2049
2100
2160
2220
2280
2340
2400
2427
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<210>12
<211> 2427
<212> ADN

<213> Atrtificial Sequence

<220>

EP 1 208 231 B1

<223> Description of Artificial Sequence:Mutant X809G FGFR3-IlIb:

(Mutant 3)

<400> 12

atgggcgccc
tccteggage
ccagagcccg
tgtcecccege
ctggtgcecct
cacgaggact

ctgcectgege
ccttggggac
gccagcagga
ccgggggtgg
cggagcgtgeu
cTgggsccea

cctegegetce
ggagcagcge
gcagttggtc
tceccacgggg

cctggtgggg
cagcLgecgg

tgegtggeeg
gtcgtggsge
ttcggcagcg
cccactgtct
ccccagegge
cagcggetca

27

tggccatcgt
gagcggceaga
gggatcgctge
gggtcaagga
tgcaggrgst

cgzazegs3e

ggccggegcec
agtcccggge
ggagctgage
tggcacaggg
gaatgcctee
actgtgceac

60

120
180
240
300
389
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ttcagtgtge
gctgaggaca
aagaagctgce
aaccccactce
attggaggca
tcggaccgeg
tacacgctgg
gccaaccaga
gcacagcccce
gacggcacac
gtgcgeccatec
accaattectca
gccgaggagg
tacggggtgg
cgcagccceec
ctcaagcgac
cgcatcgcaa
ctgcctgeceg
ggggaggget
gccgccaage
ctgtcggacce
atcaacctgc
gccaagggta
ttcgacacct
taccaggtgg
gctgceccgea
gccecgggacg
aagtggatgg
tcctttgggg
cctgtggagg
tgcacacacg
cccaccttca
gagtacctgqg
agctccaget
cccagcagtg

<210>13
<211> 2427
<212> ADN

gggtgacaga
caggrtgtgga
tggccgtgece
cctecatcte
tcaagctgceg
gcaactacac
acgtgctgga
cggcggtgee
acatccagtg
cctacgttac
gcctggccaa
taggegtgge
agctggtgga
gcttcttecet
ccaagaaagg
aggtgtccct
ggctgtecte
accccaaatg
gcttcggcca
ctgtcaccgt
tggtgtctga
tgggecgcectg
acctgcggga
gcaagccgec
cccggggceat
atgtgctggt
tgcacaacct
cgcctgaggce
tecetgetetg
agctcttcaa
acctgtacat
agcagctggt
acctgtecgge
cctcagggga
ggggctcgeg

<213> Atrtificial Sequence

<220>

EP 1 208 231 B1

cgctccatce
cacaggggcc
ggcecgecaac
ctggctgaag
gcatcagcag
ctgegtecgtg
gcgcteeecqg
gggcagegac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gttcatcerg
cctgggetec
ggagtccaac
aggggagggce
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggce
gtttctgcgg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgcgg
ggaggacctg
gcectttcgag
cgactccgtg
gacgcga

tcgggagatg
ccttactgga
accgteceget
aacggcaggg
tggagcctgg
gagaacaagt
caccggecea
gtggagttcc
g-ggaggcga
tcctggatca
cGggacgggyg
ttttggectga
gcgggcageg
gTggtggcgyg
cccaccgtge
gcgtccatga
cccacgcectgg
cgggecccgge
gcggaggeca
atgctgaaag
atgaagatga
gggcccctgt
gcgeggegge
ctcaccttca
gccteccaga
aacgcgatga
aagaagacaa
cgagtctaca
acgctggggyg
gagggccace
gagtgctggce
gaccgtgtecc
cagtactccce
tttgcccacg

acgaagacgg
cacggeecega
tccgetgece
agttccgegg
tcatggaaag
ttggcagceat
tcctgeagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtaccet
gcgttecacgg
tgtacgcagg
ctgtgacget
acaagatcztc
gctccaacac
ccaatgtcete
tgaccctggg
tcggecattga
acgatgccac
tcgggaaaca
acgtgctgge
cccegggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggecg
ctcaccagag
gctcccocegta
gcatggacaa
atgecegegee
ttaccgtgac
cgggtggeca
acctgctgece

<223> Description of Artificial Sequence:Mutant X809L FGFR3-IlIb:

<400> 13

28

ggaggacgag
gcggatggac
ageccgetgge
cgagcaccgc
cgtggrgccce
ccggcagacg
ggggctgeceg
gtacagtgac
ggtgggceeeg
ggaggccgac
ctgtcgagcec
gccecgagea
catcctcagce
ctgccgectyg
ccgettcecacg
accactgqgtg
cgagctcgag
caagcccctt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactce
gtcctgtgee
cagggacctg
cttecgggetg
gctgeecgtg
tgacgtctgg
cccecggeatce
gccegcecaac
ctceccagagg
gtccaccgac
ggacaccccec
cccggececcca

420

480

540

600

660

720

780

840

500

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1320
1980
2040
2100
2160
2220
2280
2340
2400
2427
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atgggcg:ce

tcectcggaget
ccagagccceg
tgtccceecge
ctggtgccct
cacgaggact
ttcagtgtgce
gctgaggaca
aagaagctgce
aaccccactce
attggaggca
tcggaccgceg
tacacgctgg
gccaaccaga
gcacagcccce
gacggcacac
gtgcgcctcce
accaatttca
gccgaggagg
tacggggtgyg
cgcagccccece
ctcaagcgac
cgcatcgcaa
ctgecctgecg
ggggagggct
gccgccaage
ctgtcggace
atcaacctgc
gccaagggta
ttcgacacct
taccaggtgg
gctgceccgea
geccgggacg
aagtggatgg
tcctttgggg
cctgtggagg
tgcacacacg
cccaccttca

.gagtacctgg

agce cccagct
cccageagtg

ccttggggac
gccagcagga
ccgggggtygs
cggagcgtgt
ccggggecta
gggtgacaga
caggtgcgga
tggccgtgcece
cctccatcec
tcaagctgceg
gcaactacac
acgtgctgga
cggeggtgeT
acatccagtg
cctacgttac
gccetggecaa
taggcgtgge
agctggtgga
gcttcttcct
ccaagaaagg
aggtgtccct
ggetgtecte
accccaaatg
gcttcggeeca
ctgtcaccgt
tggtgtctga
tgggcgcectg
acctgcggga
gcaagccgcec
ceccggggeat
atgtgctggt
tgcacaacct
cgcctgaggce
tcectgctctg
agctcttcaa
acctgtacat
agcagctggt
acectgtegge
cctcagggga
ggggctcegeg

EP 1 208 231 B1

ggagcagcegce
gcagttggtc
tccecatgggg
cctggrgggg
cagctgecgg
cgetccatcece
cacaggggcce
ggccgecaac
ctggctgaag
gcatcagcecag
ctgegtegtg
gcgctccecg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggcetgacgag
gttcatcctg
cctgggetcee
ggagtccaac
aggggagggc
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggc
gtttctgcgg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatctte
gctgctgaag
gatcatgcgg
ggaggacctg
gcctttcgag
cgactccgtg
gacgtta

gtcgtggggce
ttcggcageg
cccactgtet
ccecagegge
cagcggctca
tcgggagatg
ccttactgga
accgrecget
aacggcaggg
tggagcctgg
gagaacaagt
caccggccca
gtggagttcc
gtggaggtga
tcctggatea
cgggacgggyg
ttttggctga
gcgggcagtg
gtggtggcgg
cccaccgtge
gcgtccatga
cccacgctgg
cgggeccgge
gcggaggceca
atgctyaaag
atgaagatga
gggcccctgt
gcgeggeggce
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgetggggg
gagggccacce
gagtgctgge
gaccgtgtcce
cagtactcce
tttgecccacg

29

gagcggeaga
gggacgctgt
gggtcaagga
tgcaggtgct
cgcagcgegt
acgaagacgg
cacggcccega
tccgetgecce
agctteccgegg
tcatggaaagqg
ttggcagcat
tcetgcagge
actgcaaggt
acggcagcaa
gtgagagrgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgtgacget
acaagatctc
gctccaacac
ccaatgtctc
tgaccctggg
tcggcattga
acgatgeccac
tcgggaaaca
acgtgctggt
ccccgggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggceceg
ctcaccagag
gctcececgta
gcatggacaa
atgeccgegec
ttaccgtgac
cgggtggcca
acctgctgec

agtcecegggce
ggagctgagce
tggcacaggg
gaatgectcce
actgtgecac
ggaggacgag
gcggatggac
agccgetgge
cgagcaccgce
cgtggtgece
ccggcagacg
ggggetgeeg
gtacagtgac
ggtgggeccg
ggaggccgac
ctgtcgagcc
gccccgagcea
catcctcage
ctgcecgeetg
ccgetteceg
accactggtg
cgagctcgag
caageccectt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgece
cagggacctg
cttcgggcectg
gctgcecegtg
tgacgtetgg
ccececggeate
gccecgcececaac
ctceccagagg
gtccaccgac
ggacacccce
cccggeecca

120
180
240
300
360
420
480
540
60¢C
680
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2427
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<210> 14

<211> 2427

<212> ADN

<213> Atrtificial Sequence

<220>

<223> Description of Artificial Sequence:Mutant N542K FGFR3-IlIb:

(Mutant 1)

<400> 14

EP 1 208 231 B1
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atgggcegece
tcctcggagt
ccagagcccg
tgtcceccge
ctggtgccect
cacgaggact
ttcagtgtgce
gctgaggaca
aagaagctge
aaccccactce
attggaggca
tcggaccgceg
tacacgctgg
gccaaccaga
gcacagcccec
gacggcacac
gtgcgcctcee
accaatttca
gccgaggagg
tacggggtgg
cgcagccccecce
ctcaagcgac
cgcatcgcaa
ctgcctgecqg
ggggagggcet
gcegecaagce
ctgtcggacc
atcaaactgce
gccaagggta
ttcgacacct
taccaggtgg
gctgececegea
gcccgggacg
aagtggatgg
tcctttgggyg
cctgtggagqg
tgcacacacg
cccaccttca
gagtacctgg
agctccagcet
cccagcagtg

<210> 15
<211> 2427
<212> ADN

ctgcctgcege
ccttggggac
gccagecagga
ccgggggtgg
cggagegtgt
ccggggcecta
gggtgacaga
caggtgtgga
tggcegtgee
ccteccatcte
tcaagctgcg
gcaactacac
acgtgectgga
cggcggtgcet
acatccagtg
cctacgttac
gcctggecaa
taggcgtggce
agctggtgga
gcttcttcet
ccaagaaagg
aggtgtccct
ggctgtcctce
accccaaatg
gectteggeca
ctgtcaccgt
tggtgtctga
tgggcgecetg
acctgcggga
gcaagccgcc
cccggggeat
atgtgctggt
tgcacaacct
cgcctgagge
tcctgctctyg
agctcttcaa
acctgtacat
agcagctggt
acctgtcgge
cctcagggga
ggggcttegeg

EP 1 208 231 B1

cctcgegete
ggagcagcgc
gcagttggtc
tcccatgggg
cctggtgggg
cagctgccegg
cgctecatcece
cacaggggcce
ggccgceceaac
ctggctgaag
gcatcagcag
ctgcgtegtg
gcgecteceecqg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gttcatcctg
cctgggetece
ggagtccaac
aggggagggce
ggagctgtct
ggtggtcatg
agcecgtgaag
gatggagatg
cacgcagggce
gtttctgcegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgcgg
ggaggacctg
gcctttecgag
cgactccgtg
gacgtga

tgcgtggecg
geegtgggge
ttcggcageg
cccactgret
ccccagegge
cagcggctca
tcgggagatg
ccttactgga
accgtccget
aacggcaggg
tggagcctgg
gagaacaagt
caccggcecca
gtggagttcc
gtggaggtga
tcctggatcca
cgggacgggg
ttttggectga
gcgggcagtg
gtggtggegg
cccacecgtge
gcgtccatga
cccacgetgg
cgggcccegge
gcggaggcca
atgctgaaag
atgaagatga
gggcccctgt
gcgeggegge
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgctggggg
gagggecacce
gagtgctgge
gaccgtgtcc
cagtactcce
tttgcccacg

31

tggccatcge
gagcggcaga
gggatgeegt
gggtcaagga
tgcaggtget
cgcagcgecgeo
acgaagacgg
cacggecccga
tcegetgeee
agttccgcgg
tcatggaaag
ttggcagcat
tcctgeagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgtgacgct
acaagatctc
gctccaacac
ccaatgtctc
tgaccctggg
teggcattga
acgatgccac
tcgggaaaca
acgtgetgge
ccecegggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggcecg
ctcaccagag
gctccecgea
gcatggacaa
atgccgegcece
ttaccgtgac
cgggtggecea
acctgectgece

ggcecggegcec
agtcceggge
ggagctgagce
tggcacaggg
gaatgcctce
actgtgccac
dggaggacgag
gcggatggac
agccgetgge
cgagcaccgc
cgtggtgcce
ccggecagacg
ggggctgecg
gtacagtgac
ggtgggccceg
ggaggccgac
ctgtcgagec
gceccecgagea
catcctcage
ctgccgectg
ccgctteccg
accactggtg
cgagctcgag
caagcccctt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgec
cagggacctg
cttcgggetg
getgcecegtg
tgacgtctgg
ccceggeate
gcccgcecaac
ctcceccagagg
gtccaccgac
ggacacccce
ccecggececa

120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
13820
1980
2040
2100
2160
2220
2280
2340
2400
2427
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<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Mutant N542K FGFR3-IlIb:

(Mutant 2)

<400> 15

atgggcgccce
tccteggagt
ccagagcceg
tgtcceeccge
ctggtgccct
cacgaggact
ttcagtgtgce
gctgaggaca
aagaagctgc
aaccccactc
attggaggca
tcggaccgcg
tacacgctgg
gccaaccaga
gcacagcccece
gacggeacac
gtgcgectec
accaatttca
gccgaggadg
tacggggtgg
cgcageccece
ctcaagcgac
cgcatcgcaa
ctgcctgecg
ggggagggcet
gecgecaage
ctgtcggacc
atcaagctgce
gccaagggta
ttcgacacct
taccaggtgg
gctgeccgea
gcecgggacg
aagtggatcgyg
tcsottigggg

ctgectgege
ccttggggac
gccageagga
cegggggtygy
cggagcgtgt
ccggggcecta
gggtgacaga
caggtgtgga
tggccgtgece
cctccatcte
tcaagctgceg
gcaactacac
acgtgctgga
cggcggtget
acatccagtg
cctacgttac
gcctggccaa
taggcgtgge
agctggtgga
gecttcttect
ccaagaaagg
aggtgtccect
ggetgtecte
accccaaatg
gcttcggeca
ctgtcaccgt
tggtgtctga
tgggegectg
acctgcggga
gcaagccgec
ccecggggeat
atgtgctggt
tgcacaacct
cgcctgaggce
tcecLgcterg

EP 1 208 231 B1

cctecgegete
ggagcagege
gcagttggtc
tcccatgggg
cctggtgggg
cagetgecgg
cgctccatcec
cacaggggcce
ggccgecaac
ctggctgaag
gcatcagcag
ctgcgtcgtg
gcgctceccg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gttcatcctg
cctgggetee
ggagtccaac
aggggaggge
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggce
gtttctgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac

ggagacceec

tgcgtggceceg
gtcgtggggce
ttcggcageg
cccactgtct
ceccecagegge
cagcggcteca
tcgggagatg
ccttactgga
accgtccgcet
aacggcaggq
tggagecctgg
gagaacaagt
caccggccca
gtggagttcc
gtggaggtga
tcctggatca
cgggacgggg
ttttggcetga
gcgggcagtg
gtggtggegg
cccaccgtge
gcgtccatga
cccacgctgg
cgggeccgge
gcggaggeca
atgctgaaag
atgaagatga
gggcccctgt
gcgeggcegge
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgcetggggs

32

tggccatcgt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtgcet
cgcagegegt
acgaagacgg
cacggccecga
tccgetgece
agttccgegg
tcatggaaag
ttggcageat
tcctgcagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgtgacgee
acaagatctc
gctccaacac
ccaatgtcte
tgaccctggg
tcggecattga
acgatgccac
tcgggaaaca
acgtgctggt
cccegggect
aggacctggtc
agtgcatcca
agatcgcaga
ccaacggecg
ctcaccagag
gctccoecogha

ggccggegece
agtccecgggce
ggagctgage
tggcacaggg
gaatgcctea
actgtgccac
ggaggacgag
gcggatggac
agcecgetgge
cgagcaccgc
cgtggtgcce
ccggcagacg
ggggctgccg
gtacagtgac
ggtgggcccg
ggaggeccgac
ctgtcgagcc
gccccgagea
catcctcage
ctgccgectg
ccgettecceg
accactggtg
cgagctcgag
caagccectt
caaggaccgg
tgacaaggac
caaaaacate
ggagtacgcg
ggactactcc
gtecctgtgece
cagggacctg
cttcgggetyg
gctgeccegtg
tgacgtctgg
ccccggeatce

120
180
240
300
360
420
4890
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
210¢
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cctgtggagg agctcttcaa gcetgctgaag gagggecacce
tgcacacacg acctgtacat gatcatgcgg gagtgctgge
cccaccttca agcagctggt ggaggacctg gaccgtgtece
gagtacctgg acctgtcgge gcctttcgag cagtactcce
agctccaget cctcagggga cgactccgtg tttgeccacg
cccagcagtg ggggetcegeg gacgtga

<210> 16

<211> 2427

<212> ADN

<213> Atrtificial Sequence

<220>

<223> Description of Artificial Sequence:Mutant G382R FGFR3-IllIb:

(Mutant 1)

<400> 16

33

gcatgjgacaa gcccgccaac 2180
atgccgcgec ctcccagagg 2220
ttaccgtgac gtccaccgac 2280
cgggtggcca ggacaccecce 2340
acctgctgece ceccggeeccca 2400

2427
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atgggecgccce
tcctcggagt
ccagagcecg
tgtcccccge
ctggtgcccet
cacgaggact
ttcagtgtge
gctgaggaca
aagaagctge
aaccccactce
attggaggea
tcggaccgceg
tacacgctgg
gccaaccaga
gcacagcccee
gacggcacac
gtgecgectce
accaatttca
gccgaggagyg
tacagggtgg
cgcagccccece
ctcaagcgac
cgcatcgcaa
ctgecctgecg
ggggagggct
gccgceccaagce
ctgtcggacc
atcaacctge

gccaagggta
ttcgacacct
taccaggtqg
gctgccegea
gcccgggacg
aagtggatgg
tcectttgggg
cctgtggagg
tgcacacacg
cccaccttca
gagtacctgg
agctccagct
cccagcagtg

<210> 17

ctgcectgege
ccttggggac
gccagcagga
€cgggggtgg
cggagcgegt
ccggggecta
gggtgacaga
caggtgtgga
tggccgtgec
ccteccatcte
tcaagctgcg
gcaactacac
acgtgctgga
cggeggtgcet
acatccagtg
cctacgttac
gcctggccaa
taggcgtggce
agctggtgga
gcttcttect
ccaagaaagg
aggtgtccct
ggctgtecece
accccaaatg
gcttcggcca
ctgtcaccgt
tggtgtctga
tgggcgcceg

acctgcggga
gcaagcegec
cccggggeat
atgtgctgget
tgcacaacct
cgcctgagge
tcctgecetg
agctcttcaa
acctgtacat
agcagctggt
acctgtcgge
cctcagggga
ggggctcegeg

EP 1 208 231 B1

cctcgegete
ggagcagcgce
gcagttggtc
tcccatgggg
cctggtgggg
cagctgcegg
cgctccatce
cacaggggce
ggccgccaac
ctggctgaag
gcatcagcag
ctgcgtcgtyg
gcgctcecceg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcce
ggctgacgag
gttcatcctg
cctgggcetcece
ggagtccaac
aggggagggce
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcaggge

tgcgtggecg
gtcgtggggce
ttcggcagcg
cccacetgtcet
cccecagegge
cagcggctca
tcgggagatg
ccttactgga
accgtccget
aacggcaggg
tggagcctgg
gagaacaagt
caccggcecca
gtggagttcce
gtggaggtga
tcctggatca
cgggacgggg
ttttggectga
gcgggcagtg
gtggtggcgg
cccaccgtgce
gcgtccatga
cccacgetgg
cgggccecgge
gcggaggcca
atgctgaaagqg
atgaagatga
gggeccccttge

tggccatege
gagcggecaga
gggatgctgt
gggtcaagga
tgcaggtgcet
cgcagegegt
acgaagacgg
cacggccega
tcecgetgece
agttccgegg
tcatggaaag
ttggcageat
tcctgecagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacqgg
tgtatgcagqg
ctgtgacgcect
acaagatctc
gctccaacac
ccaatgtctc
tgaccctggg
tcggecattga
acgatgccac
tcgggaaaca
acgigcrgge

ggeccggegece
agtccecggge
ggagctgagc
tggcacaggg
gaatgcctcce
actgtgccac
ggaggacgag
gcggatggac
agccgctgge
cgagcaccgc
cgtggtgcecc
ccggcagacg
ggggetgecg
gtacagtgac
ggtgggcccg
ggaggccgac
ctgtcgagce
gcceccgagea
catcctecage
ctgececgectg
ccgetteeceg
accactggtg
cgagctcgag
caagccectt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
18390

1740

gtttctgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgectgaag
gatcatgcgg
ggaggacctg
gcectttcgag
cgactccgtg
gacgtga

gcgeggcegge
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagctctaca
acgetggggg
gagggccace
gagtgctgge
gaccgtgtce
cagtactccec
tttgcccacg

34

cccegggecet
aggacctggt
agtgcatcca
agatcgcaga
ccaacggccg
ctcaccagag
gctcccegea
gcatggacaa
atgccgegee
tcaccggac
cgggtggcca
acctgectgcee

ggactactec
gtcctgtgec
cagggacctg
cttecgggetg
gctgcecegtg
tgacgsctgg
cccecggeatce
gcccgccaac
ctcccagagg
gtccaccgac
ggacaccccce

cccggceccca

1800
18560
1520
1980
2040
2100
2160
2220
2280
2340
2400
2427
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<211> 2427
<212> ADN

<213> Atrtificial Sequence

<220>

<223> Description of Artificial Sequence:Mutant G382R FGFR3-IlIb:

(Mutant 2)

<400> 17

atgggcgccce
tcctecggagt
ccagagccceg
tgtccececge
ctggtgcect
cacgaggact
ttcagtgtgce
gctgaggaca
aagaagectge
aaccccacte
attggaggca
tcggaccgeg
tacacgctgg
gccaaccaga
gcacagccce
gacggcacac
gtgcgectec
accaatttca
gccgaggagg
taccgggtgg
cgcagccccece

ctgcctgcge
ccttggggac
gccagcagga
ccgggggtgg
cggagcgtgt
ccggggcecta
gggtgacaga
caggtgtgga
tggccgtgcec
cctccatcecte
tcaagctgcg
gcaactacac
acgtgctgga
cggeggtget
acatccagtg
cctacgttac
gcctggecaa
taggecgtgge
agctggtgga
gcttcttecce
ccaagaaagyg

EP 1 208 231 B1

cctcgegetce
ggagcagcgc
gcagttggtce
tccecatgggg
cctggtgggyg
cagctgccgg
cgctccatcce
cacaggggcc
ggccgecaac
ctggctgaag
gcatcagcag
ctgcgtegtg
gcgctceccecg
gggcagcgac
gctcaagcac
cgtgctcaag
tgtgtcggag
cgagaaggcc
ggctgacgag
gttcatcctg

cctgggceee

tgcgtggccg
gtcgtggggce
ttcggecageg
cccactgtct
cceccagegge
cagcggceteca
tcggéagatg
ccttactgga
accgtccget
aacggcaggg
tggagcctgg
gagaacaagt
caccggccca
gtggagttcc
gtggaggtga
tcctggatca
cgggacgggg
ttttggctga
gcgggcagtg
gtggtggcgg

cccaccg:sge

35

tggccatcgt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtgcet
cgcagcegegt
acgaagacgg
cacggeeecga
tceccgetgeec
agttccgegg
tcatggaaag
ttggcagcat
tcctgecaggce
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgttcacgg
tgtatgcagg
ctgrgacgct

acaagatctc

ggccggegece
agtcccgggce
ggagctgagce
tggcacaggg
gaatgcctce
actgtgccac
ggaggacgag
gcggatggac
agccgctgge
cgagcaccgce
cgtggtgcce
ccggcagacg
ggggctgccg
gtacagtgac
ggtgggcccg
ggaggccgac
ctgtcgagece
gccccgagea
catcctcage
ctgccgectg
ccgecttcceg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
sS00
860
1020
1080
1140
1200
1280



10

15

20

25

30

35

40

45

50

55

ctcaagcgac
cgcatcgcaa
ctgectgeceg
ggggagggee
gccgeccaage
ctgtecggace
atcaacctgce
gccaagggta
ttcgacacct
taccaggtgg
gctgecccgcea
gcccgggacyg
aagtggatgg
tcctttgggg
cctgtggagg
tgcacacacg
cccacctteca
gagtacctgg
agctccagcet
cccagcagtg

<210> 18
<211> 2427
<212> ADN

aggtgtccct
ggctgtcectce
accccaaatg
gcttcggeca
ctgtcaccgt
tggtgtctga
tgggegectyg
acctgcggga
gcaagccgece
ccecggggeat
atgtgctgge
tgcacaacct
cgcctgagge
tcctgctctg
agctcttcaa
acctgtacat
agcagctggt
acctgtcggce
cctcagggga
ggggctegeg

<213> Atrtificial Sequence

<220>

EP 1 208 231 B1

ggagtccaac
aggggagggce
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggc
gtttctgcgg
cgaggagcag
ggagtacttg
gaccgagga~
cgactactac
cttgtetgac
ggagatcttc
gctgctgaag
gatcatgcgg
ggaggacctg
gcctttecgag
cgactccgtg

gacgtga

gcgtccatga
cccacgctgqg
cgggececgge
dgcggaggeca
atgctgaaag
atgaagatga
gggcccecctgt
gcgeggegge
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgctggggg
gagggececace
gagtgctggce
gaccgtgtcc
cagtactcce
tttgceccacg

gctecaacac
ccaatgtctce
tgaccctggg
tcggcatcttga
acgatcgccac
tcgggaaaca
acgtgetggte
ccececgggece
aggacctgg:
agtgcatcca
agatcgcaga
ccaacggcecg
ctcaccagag
gctcceccga
gcatggacaa
atgccgcgec
ttaccgtgac

cgggtggceca
acctgctgcece

<223> Description of Artificial Sequence:Mutant G377C FGFR3-IlIb:

<400> 18

36

accactggig
cgagctecgag
caagcccecctt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgec
cagggacctg
cttcgggetg
gctgccegtyg
tgacgtctgg
cccecggecate
gcccgcecaac
ctcccagagg
gtccaccgac
ggacaccccce
ccecggeccca

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2427
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atgggecgccec
tcctcggagt
ccagagccceg
tgtcceecge
ctggtgccct
cacgaggact
ttcagtgtgce
gctgaggaca
aagaagctgce
aaccccactc
attggaggca
tcggaccgeg
tacacgctgg
gccaaccaga
gcacagceccecec
gacggca:zsac

ctgeectgege
ccttggggac
gccagcagga
ccgggggtgg
cggagcgtgt
ccggggcecta
gggtgacaga
caggtgtgga
tggccgtgec
cctccatcte
tcaagctgcg
gcaactacac
acgtgctgga
cggeggtget
acatccagtg
cgcLacgereac
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cctcgegcetce
ggagcagcgce
gcagttggtc
tcccatgggg
cctggrgggg
cagctgccgg
cgctecatce
cacaggggcec
ggccgcecaac
ctggctgaag
gcatcagcag
ctgcgtcgtg
gcgctececeg
gggcagcgac
gctcaagcac
cgrgetcaag

gtgegectec
accaatttca
gccgaggagg
tacggggtgg
cgcagccccee
ctcaagcgac
cgcatcgcaa
ctgectgecg
ggggagggcet
gccgeccaage
ctgtcggacce
atcaacctgce
gccaagggta
ttcgacacct
taccaggtgg
gctgecccgcea
gcccgggacg
aagtggatgg
tcectttgggg
cctgtggagg
tgcacacacg
cccaccttca
gagtacctgg
agctccagect

cccagcagtg

gcctggecaa
taggcgtgge
agctggtgga
gcttcttect
ccaagaaagg
aggtgtccct
ggctgtccec
accccaaatg
gcttcggeca
ctgtcaccgt
tggtgtctga
tgggcgcctg
acctgeggga
gcaagccgcce
cccggggeac
atgtgctggt
tgcacaacct
cgecctgagge
tcctgectetg
agctcttcaa
acctgtacat
agcagctggt
acctgteggce
cctcagggga
ggggdctcgceg

tgtgicggag
cgagaaggcc
ggctgacgag
gttcatecctg
cctgggetec
ggagtccaac

aggggagggce
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcagggc
gtttctgcegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgctgaag
gatcatgcgg
dgaggacctg
gcctttecgag
cgactcegtg
gacgtga

tgcgtggeeg
gtcgtgggge
ttcggcagceg
cccactgtct
ccccagegge
cagcggcetca
tcgggagatg
ccttactgga
accgtccget
aacggcaggg
tggagecetgyg
gagaacaagt
caccggecca
gtggagttcc
gtggaggtga
ttctggatca

cgggacgggg
ttttggctga
gcgggcagtg
gtggtggcgg
cccaccgtge
gcgtccatga
cccacgctgg
cgggecegge
gcggaggcca
atgctgaaag
atgaagatga
gggccccetgt
gecgeggegge
ctcaccttca
gcectececcaga
aacgtgatga
aagaagacaa
cgagtctaca
acgectggggg
gagggccace
gagtgctgge
gaccgtgtcce
cagtactccc
tttgeccacqg

37

tggccategt
gagcggcaga
gggatgctge
gggtcaagga
tgcaggtgcet
cgcagcgegt
acgaagacgg
cacggcccga
tecgectgeee
agttccgcegg
tcatggaaag
ttggcageat
tcctgcagge
actgcaaggt
acggcageas
gtgagagtg:e

ggcecggegee
agtceceggge
ggagctgagce
tggcacaggg
gaatgecctec
actgtgccac
ggaggacgag
gcggatggac
agccgetgge
cgagcaccge
cgtggtgecec
ccggcagacg
ggggetgeceg
gtacagtgac
ggtgggececyg
gJagjecgac

gcgagtacct
gcgttcacgg
tgtatgcatg
ctgtgacgee
acaagacétc
gctccaacac
ccaatgtctce
tgaccctggg
tcggecatrga
acgatgccac
tcgggaaaca
acgtgctggt
ccecegggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggceeg
ctcaccagag
gctccccegta
gcatggacaa
atgccgcgcce
ttaccgtgac
cgggtggcca
acctgctgcee

ctgtcgagcece
gccccgagea
catcctcage
ctgccgecctg
ccgctteccg
accactggtg
cgagctcgag
caagcccctt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgece
cagggacctg
cttcgggcetg
gctgcecegtyg
tgacgtctgg
cceccggeate
gcccgceccaac
ctcccagagg
gtccaccgac
ggacacccec
cccggeccca

1020
1080
1140
1200
1260
1320
1380
1440
1500
1580
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2427
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<210>19
<211> 2427
<212> ADN

<213> Atrtificial Sequence

<220>
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<223> Description of Artificial Sequence:Mutant A393E FGFR3-IlIb:

<400> 19

atgggcgccc
tcctecggagt
ccagagcccg
tgtcccecge
ctggtgccct
cacgaggact
ttcagtgtgc
gctgaggaca
aagaagctgce
aacceccacte
atcggaggea

ctgecctgcge
ccttggggac
gccagcagga
ccgggggtygyg
cggagcgtgt
ccggggecta
gggtgacaga
caggtgtgga
tggccgtgcece
cctccatctc
tcaagceogseg

ccetcgegete
ggagcagcege
gcagttggtc
tcccatgggg
cctggtgggg
cagctgccgg
cgctccatcec
cacaggggcc
ggccgcecaac
ctggctgaag
gcaccagcecag

tgcgtggcecg
gtegtgggge
ttecggecageg
cccactgtct
ccecagegge
cagcggctca
tcgggagatg
cctcactgga
accgtecget
aacggcaggg
tggagecrgg

38

tggccatcgt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtgcet
cgcagegegt
acgaagacgg
cacggcccga
tecgetgeec
agttecgegg
tcatjgaaag

ggccggegee
agtcccgggce
ggagctgage
tggcacaggg
gaatgcctcece
actgtgccac
ggaggacgag
gcggatggac
agccgetgge
cgagcaccge
cgtggTgcecce

60

120
180
240
300
360
420
480
540

600
860
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tcggaccgceg
tacacgectgg
gccaaccaga
gcacagcccc
gacggcacac
gtgecgectec
accaatttca
gccgaggagg
tacggggtgg
cgcagecccee
ctcaagcegac
cgcatcgcaa
ctgecectgecg
ggggagggcet
gccgeccaagce
ctgtcggacc
atcaacctgc
gccaagggta
ttcgacacct
taccaggtgg
gctgccegea
gccecgggacg
aagtggatgg
tcctttgggy
cctgtggagg
tgcacacacyg
cccaccttca
gagtacctgg
agctccagcet
cccagcagtg

<210> 20
<211> 2427
<212> ADN

gcaactacac
acgtgctgga
cggcggtget
acatccagtg
cctacgttac
gcctggccaa
taggcgtgge
agctggtgga
gecttcttcct
ccaagaaagg
aggtgtcect
ggctgtecetc
accccaaatg
gctetecggeca
ctgtcaccgt
tggtgtctga
tgggegcetg
acctgecggga
gcaagccgcece
ccecggggeat
atgtgctggc
tgcacaacct
cgcctgagge
tcctgectctg
agctctccaa
acctgtacat
agcagctggt
acctgtcggce
cctcagggga
ggggetegeg

<213> Artificial Sequence

<220>
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ctgcgtegtg
gcgectecececy
gggcagcgac
gctcaagcac
cgtgctcaag
igtgtcggag
cgagaaggcce
ggctgacgag
gtwtcatcctg
cctgggectcce
ggagtccaac
aggggagggce
ggagctgtct
ggtggtcatg
agccgtgaag
gatggagatg
cacgcaggge
gtttctgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttc
gctgcotgaag
gatcatgcgg
ggaggacctg
gcctttcgag
cgactccgtg
gacgtga

gagaacaagt
caccggccca
gtggagttcc
gtggaggtga
tcctggatca
£gggacgggg
tctcggetga
gcgggcagtg
gtggtggagg
cccacecgoge
gcgtccatga
cccacgetgg
cgggeccegge
geggaggceea
atgctgaaag
atgaagatga
gggcccctgt
gecgeggegge
ctcaccttca
gcctcccaga
aacgtgacga
aagaagacaa
cgagtctaca
acgetggggay
gagggccace
gagtgctgge
gaccgtgtce
cagtactcce
tttgccecacg

ttggecageatl
tccrtgecagge
actgcaaggt
acggcagcaa
gtgagagtgt
gcgagtacct
gcgtcacygg
tgtatgcagg
ctgtgacgcect
acaagatctc
gctccaacac
ccaatgtctc
tgaccctggg
tcggcattcga
acgatgccac
tcgggaaaca
acgtgctgget
cceegggect
aggacctggt
agtgcatcca
agatcgcaga
ccaacggecg
ctcaccagag
gctcccegta
gcatggacaa
atgccgcecgcce
ttaccgtgac
c€ggg-ggcca
acctgctgec

<223> Description of Artificial Sequence:Mutant P250R FGFR3-IlIb:

<400> 20

39

ccggcagacg
ggggcergecg
gtacagtgac
ggtgggccecyg
ggaggccgac
ctgtcgagece
gcccegagea
catcctcage
ctgcegectg
cegctreceg
accactggtg
cgagctcgag
caagcccctt
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgce
cagggacctg
cttcgggetg
gctgeccegtg
tgacgtctgg
cceccggeatce
gcccgccaac
ctcccagagg
gtccaccgac
ggacaccccc
ccecggeecca

729

780

840

800

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1880
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
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atgggecgcecece
tcctcggagt
ccagagccceg
tgtcccecge
ctggtgcect

cacgaggacet

ctgcctgege
ccttggggac
gccagcagga
ccgggggtgg
cggagcgege
zcggggecea
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cctecgegete
ggagcagcecge
gcagttggtc
tecccatgggg
ccLggtgggg
cagccrgcocgg

ttcagjtgtgce
gctgaggaca
aagaagctgce
aaccccactce
attggaggca
tcggaccgeg
tacacgctgg
gccaaccaga
gcacagcccc
gacggcacac
gtgcgectec
accaatttca
gccgaggagyg
tacggggtgg
cgcagccecccece
ctcaagcgac
cgcatcgcaa
ctgcctgeeg
ggggaggget
gccgecaage
ctgtcggacc
atcaacctgce
gccaagggta
ttcgacacct
taccaggtgg
gctgcccgcea
gceccgggacg
aagtggatgg
tcctttgggg
cctgtggagg
tgcacacacg
cccaccttca
gagtacctgg
agctccaget
cccagcagtg

gggtgacasa
caggtgtgga
tggececgtgec
cctccatcte
tcaagctgey
gcaactacac
acgtgctgga
cggcggget
acatccagtg
cctacgttac
gcctggecaa
taggcgtgge
agctggtgga
gcttecetect
ccaagaaagg
aggtgtccct
ggctgtccte
accccaaatg
gcttcggecea
ctgtcaccgt
cggtgtctga
tgggcgectg
acctgcggga
gcaagccgcecc
ccecggggceat
atgtgctggt
tgcacéaccc
cgcctgaggce
tcctgetetg
agctcttcaa
acctgctacat
agcagctggt
acctgtcggc
ccrtcagggga
ggggetegeg

sgctccatce
cacaggggece
ggeccgecaac
ctggctgaag
gcatcagcag
ctgcgtegeg
gcgctceceegs
gggcagegac
gctcaagcac
cgtgezcaaqg
igtgtcggayg
cgagaaggece
ggctgacgag
gttcatcctyq
cctgggetec
ggagrccaac
aggggaggge
ggagctgtcet
ggtggtcatg
agccgtgaag
gatggagatg
cacgcaggge
gtcttctgegg
cgaggagcag
ggagtacttg
gaccgaggac
cgactactac
cttgtttgac
ggagatcttce
gctgctgaag
gatcatgcgg
ggaggacctg
gccttrcgag
cgactccgtg
gacgtga

tgcgtggeceg
gtcgtgggge
ttcggcageyg
cccactgrct
cceccagesgge

cagtgggeica

tcgggagatg
ccttactgga
accgtceget
aacggcaggg
tggagcctgg
gagaacaagt
caccggccca
gtggagitce
gtggaggtga
tcectggatca
c€gggacgggg
ttttggctga
gcgggcagetg
gtggtggcgg
cccaccgtge
gcgtccatga
cccacgetgg
cgggcecgge
gcggaggcca
atgctgaaag
atgaagatga
gggcccctgt
gcgcggegge
ctcaccttca
gcctcccaga
aacgtgatga
aagaagacaa
cgagtctaca
acgctggggyg
gagggccacc
gagtgctgge
gaccgtgtcc
cagtactccc
tttgccecacg

40

tggccatcgt
gagcggcaga
gggatgeccge
gggtcaagga

cacggjcccga
tccgotgece
agttccgegg
tcatggaaag
tcggzageat

tccizcagge

ctgtgacget
acaagatctc
gcteccaacac
ccaaigtcte
tgaccetggg
tcggcattga
acgatgccac
tcgggaaaca
acgcgctggt
cccecgggect
aggacctggt
agtgcatcca
agatcgeaga
ccaacggccyg
ctcaccagag
gctcecccgta
gcaiggacaa
atgccgcgece
ttaccgcgac

cgggtggcca
acctgecrgeco

ggccggegcec
agtccecggge
ggagctgagc
tggcacaggg
gaatgcctec
actgrgeccac

ggaggacsgag
gcggatggac
agccgetgge
cgagcaccge
cgtggtgccc
ccggcagacg
ggggetgeeg
gtacagtgac
ggtgggeeeg
ggaggccgac
ctgtcgages
gcccecgagea
catcctcage
ctgecgectyg
ccgecttceeqg
accactggtg
cgagctcgag
caagccccet
caaggaccgg
tgacaaggac
caaaaacatc
ggagtacgcg
ggactactcc
gtcctgtgec
cagggacctg
cttcgggcetg
gctgececcgeg
tgacgtctgg
cceccggeate
gcccgecaac
ctcccagagg
gtccaccgac
ggacaccccc
cccggecceca

60

120
180
240
300
380

420
439
340
60¢C
650
720
730
8492
309
260
1o2¢
1080
2140
1200
250
1320
1380
1440
1500
1580
1620
1680
1740
1800
1880
13820
1389
2040
2100
2160
2220
2280
2340
2400
2427
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Claims

1. A method for detecting carcinomas in a biological sample, comprising identifying FGFR3 mutations.

2. Themethod of claim 1, comprising screening for single nucleotide mutation(s) in nucleic acids of the group comprising
genomic DNA, RNA or cDNA.

3. The method of claim 1, comprising screening for single mutation(s) in proteins.

4. The method of claim 1., comprising screening for mutations creating cysteine residues in the extracellular or trans-
membrane domains of the receptor.

5. The method of claim 1, comprising screening for mutations resulting in at least one amino-acid substitution in the
kinase domain of the receptor.

6. The method of claim 5, comprising screening of activating mutation(s) of FGFR3.

7. The method of claim 6, comprising screening of activating mutation(s) of FGFR3-IlIb.

8. The method of claim 1, comprising screening for mutation(s) in the group comprising exon 7, encoding the junction
between immunoglobulin-like domains Il and Ill of FGFR3, exon 10, encoding the transmembrane domain, exon
15, encoding the tyrosine kinase domain I, and the exon encoding the C-terminal part.

9. The method of claim 1, comprising screening for missense mutations such as implicated in thanatophoric dysplasia,
NSC, achondroplasia, SADDAN, or hypochondroplasia.

10. The method of claim 9, wherein the mutations comprise R248C, S249C, G372C, S373C, Y375C, K652E, K652M,
JB09G, J809C, J8O9R, JBOIL, P250R, G377C, G382R, A393E, N542K.

11. The method of claim 9, comprising screening R248C, S249C, G372C, K652E and Y375C mutations.

12. The method of claim 1, wherein the biological sample is selected in the group comprising a tissue, bone marrow,
or a body fluid.

13. The method of claim 12, wherein said body fluid is selected in the group comprising blood, urine from a warm-
blooded animal.

14. The method of claim 13, wherein said body fluid is from a human.

15. The method of claim 1 for detecting human bladder and cervix carcinomas.

16. The method of claim 1, for detecting lung, breast, colon, skin cancers.

17. Use of an antibody directed against FGFR3 for the manufacture of a medicament for treating carcinomas.

18. Use according to claim 17 wherein the antibody is monoclonal.

19. Use according to claim 17 wherein the antibody is humanized.

20. Use of an antisens oligonucleotides directed against a wild type or mutated FGFR3 isoform for the manufacture of
a medicament for treating carcinomas.

21. Use according to claims 17 to 20, wherein said carcinomas are cervix or bladder carcinomas.

22. A transgenic animal excluding human comprising a construction which comprises a keratin promoter and cDNA of

mutated FGFR3, allowing the expression of a mutated FGFR3 directed in epithelium.
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Patentanspriiche

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

Verfahren zum Nachweisen von Karzinomen in einer biologischen Probe, umfassend das Identifizieren von FGFR3-
Mutationen.

Verfahren gemaR Anspruch 1, umfassend das Suchen nach Einzelnucleotidmutationen in Nucleinsduren der Grup-
pe, die genomische DNA, RNA oder cDNA umfasst.

Verfahren gemaR Anspruch 1, umfassend das Suchen nach Einzelmutationen in Proteinen.

Verfahren gemall Anspruch 1, umfassend das Suchen nach Mutationen, die Cysteinreste in der extrazellularen
Doméne oder der Transmembrandomane des Rezeptors verursachen.

Verfahren gemaR Anspruch 1, umfassend das Suchen nach Mutationen, die zu wenigstens einer Aminosauresub-
stitution in der Kinasedoméane des Rezeptors fuhren.

Verfahren gemaf Anspruch 5, umfassend das Suchen nach aktivierenden Mutationen von FGFR3.

Verfahren gemaf Anspruch 6, umfassend das Suchen nach aktivierenden Mutationen von FGFR3-IlIb.

Verfahren gemal Anspruch 1, umfassend das Suchen nach Mutationen in der Gruppe, die das Exon 7, das die
Verknipfung zwischen den immunglobulinartigen Domanen Il und Il von FGFR3 codiert, das Exon 10, das die
Transmembrandoméane codiert, das Exon 15, das die TyrosinKinase-Domane | codiert, und das Exon, das den C-

terminalen Teil codiert, umfasst.

Verfahren gemaf Anspruch 1, umfassend das Suchen nach Fehlsinnmutationen, wie sie bei thanatophorer Dys-
plasie, NSC, Achondroplasie, SADDAN oder Hypochondroplasie impliziert sind.

Verfahren gemafl Anspruch 9, wobei die Mutationen R248C, S249C, G372C, S373C, Y375C, K652E, K652M,
JB809G, J809C, JBO9R, JB0OIL, P250R, G377C, G382R, A393E, N542K umfassen.

Verfahren gemaf Anspruch 9, umfassend das Suchen nach den Mutationen R248C, S249C, G372C, K652E und
Y375C.

Verfahren gemal Anspruch 1, wobei die biologische Probe aus der Gruppe ausgewahlt ist, die ein Gewebe, Kno-
chenmark oder eine Koérperflissigkeit umfasst.

Verfahren gemaf Anspruch 12, wobei die Korperflissigkeit aus der Gruppe ausgewahlt ist, die Blut und Urin von
einem warmblitigen Tier umfasst.

Verfahren gemall Anspruch 13, wobei die Korperflissigkeit von einem Menschen stammt.
Verfahren gemaR Anspruch 1 zum Nachweis von humanem Harnblasen- und Cervixkarzinom.
Verfahren gemaR Anspruch 1 zum Nachweis von Lungen-, Brust-, Dickdarm- und Hautkrebs.

Verwendung eines gegen FGFR3 gerichteten Antikérpers zur Herstellung eines Medikaments zur Behandlung von
Karzinomen.

Verwendung gemal Anspruch 17, wobei der Antikdrper monoklonal ist.
Verwendung gemaR Anspruch 17, wobei der Antikdrper humanisiert ist.

Verwendung von Antisense-Oligonucleotiden, die gegen eine Wildtyp- oder mutierte FGFR3-Isoform gerichtet sind,
zur Herstellung eines Medikaments zur Behandlung von Karzinomen.

Verwendung gemaf Anspruch 17 bis 20, wobei es sich bei den Karzinomen um Cervix- oder Harnblasenkarzinome
handelt.
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22,
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Transgenes Tier ausschliellich des Menschen, das ein Konstrukt umfasst, welches einen Keratinpromotor und
cDNA von mutiertem FGFR3 umfasst und die Expression eines mutierten FGFR3 erlaubt, der ins Epithel gelenkt wird.

Revendications

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Procédé de détection de carcinomes dans un échantillon biologique, comprenant l'identification de mutations de
FGFRS.

Procédé selon la revendication 1, comprenant le criblage d’'une ou plusieurs mutations ponctuelles dans des acides
nucléiques du groupe comprenant ’ADN génomique, I’ARN ou 'ADNCc.

Procédé selon la revendication 1, comprenant le criblage d’'une ou plusieurs mutations ponctuelles dans des pro-
téines.

Procédé selon larevendication 1, comprenantle criblage de mutations créant des résidus cystéine dans les domaines
transmembranaires ou extracellulaires du récepteur.

Procédé selon la revendication 1, comprenant le criblage de mutations entrainant au moins une substitution d’acide
aminé dans le domaine kinase du récepteur.

Procédé selon la revendication 5, comprenant le criblage de mutation(s) activatrice(s) de FGFR3.

Procédé selon la revendication 6, comprenant le criblage de mutation(s) activatrice(s) de FGFR3-IlIb.

Procédé selon la revendication 1, comprenant le criblage de mutation(s) dans le groupe comprenant I'exon 7, qui
code pour la jonction entre les domaines Il et lll de type immunoglobuline de FGFR3, I'exon 10, qui code pour le
domaine transmembranaire, I'exon 15, qui code pour le domaine tyrosine-kinase |, et I'exon qui code pour la partie

C-terminale.

Procédé selon la revendication 1, comprenant le criblage de mutations faux-sens telles que celles impliquées dans
la dysplasie thanatophore, NSC, I'achondroplasie, SADDAN ou I'’hypochondroplasie.

Procédé selon la revendication 9, dans lequel les mutations comprennent R248C, S249C, G372C, S373C, Y375C,
K652E, K652M, J809G, J809C, J80O9R, J8OI9L, P250R, G377C, G382R, A393E et N542K.

Procédé selon la revendication 9, comprenant le criblage des mutations R248C, S249C, G372C, K652E et Y375C.

Procédé selon la revendication 1, dans lequel I'échantillon biologique est choisi dans le groupe comprenant un tissu,
de la moelle osseuse ou un fluide corporel.

Procédé selon la revendication 12, dans lequel ledit fluide corporel est choisi dans le groupe comprenant le sang
ou l'urine d’'un animal a sang chaud.

Procédé selon la revendication 13, dans lequel ledit fluide corporel provient d'un étre humain.

Procédé selon la revendication 1 de détection de carcinomes de cols de 'utérus et de la vessie chez un étre humain.
Procédé selon la revendication 1 de détection de cancers du poumon, du sein, du colon et de la peau.

Utilisation d’'un anticorps dirigé contre FGFR3 pour la fabrication d’'un médicament pour le traitement de carcinomes.
Utilisation selon la revendication 17, dans laquelle I'anticorps est monoclonal.

Utilisation selon la revendication 17, dans laquelle I'anticorps est humanisé.

Utilisation d’oligonucléotides anti-sens dirigés contre une isoforme de FGFR3 mutée ou de type sauvage pour la
fabrication d’'un médicament pour le traitement de carcinomes.
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21. Utilisation selon les revendications 17 a 20, dans laquelle lesdits carcinomes sont des carcinomes du col de l'utérus
ou de la vessie.

22. Animal transgénique a I'exclusion d’un étre humain comprenant une construction qui comprend un promoteur de
la kératine et de '’ADNc de FGFR3 muté permettant I'expression d’'un FGFR3 muté dirigée dans I'épithélium.
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Figqure 2A

Wild Type FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGEGCTCTGCGTGGCTGTGGCCATCGTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCLAGAGCTLSGTCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGLCCCGGGEGTGGTCCCATGGGGTCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGTTGAATGCTTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCTCAGCCGTTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGT TCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGARAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGECGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACARGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCAT GGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGEGLCTGGACTACTCCTTCGACACCTGCAAGLCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTSGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTSGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2B

Mutant R248C FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGEGLCCAGAGCTCGGLCAGCAGGAGCAGTTGGTCTTCGGTAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGLCEGGGGETGGTCCLCATGEGGCTCACTGTETGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGETGAATGCCTCCCACGAGGACTCCGGGGTCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCITTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGTCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGTAGGGAGT TCCGCGECGAGCACCECATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCITGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGTGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTITTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTSGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCLTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCSCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGETGTCTCEGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLEC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGSGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTSCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGS
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACTCGCATGGACAAGCCCGCCAAL
TGCACACACGACCTGTACAT GATCATGCGGGAGTGCTGGCATGCCGCGLCCTCCCAGAGGCCCACCTTCAAGCAGCTGST
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2C

Mutant S249C SGFR3I-TIIb:

ATGGGCGCCCCTGCCTGTGCCCTCGCGCTCTGCGTGGCCGTGGCCATCETGGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCSTCGTGGEGCGAGCGGCAGAAGT CCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGTCLGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGSEG
CTGGTGCCLTCGGAGCGTGTCCTGGTGGGGTTCCAGCGGCTGLAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGTCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGTTTCCGCTGLCCAGCCGCTGGTAACCCCACTCCSTCCATCTC
CTGGCTGAAGAACGGTAGGGAGTTCCGCGGLGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCSGACCGCGGCAACTACACSTGCSTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTGCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGT GTGGAGGCCGAS
GTGCGCCTCCGCCTGGCCAATG TGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCARATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACT GACAAGGACCTGT CGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCT GGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGTCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGTATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGT GCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2D

Muzant G372C FGFR3-IIIb:

ATSGGCGCCCTGTLTSCGCCCTCGCGCTCTGLGTGGCTGTGGTCATC ST GO IGGCGTCTCCTCGGAGTCCTTGEGGAC
GGAGCAGCGCGTCGTGGGECGAGCGGLAGAAGTCLCGEECCCAGAGTTIGGCCAGTAGGAGCAGTTGGTCTTCGGCAGES
GGRATGCTGTGGAGCTGAGCTSTCCCLCGCCCGGGGETGGTCCCATGEGECCTACTSTCTGEGTCAAGGATGGTACAGGS

CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCICCAGCSGCTGCAGGTGCTGAATECCTCCCACGAGGACTCCGSGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTSTGCGGGTGACAGACGCTCCATCCTCSGGAGATG

e te Ao W4

ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGTCCGAGCGGATGGAC

AAGAAGCTGCTGGCCETGCCGGCCGTCAACACCGTCCGETTCCGETGTCCAGTTGTTGGCAACCCCACTCCCTZRATCTS

CTGGCTGAAGAACGGCAGGGAGTTCCGTGGEGAGCACCGCATTGGAGGTATCAAGTTGCGGCATCAGCAGTGGAGSCTSS

LSRR o

TCATGGAAAGCGTGGTGCCCTCSGACTGCGGCAACTACACCTGCETCETGRAGAACAAGTTTGGTAGCATCCGGCAGACS
TACACGCTGGACGTGCTGGAGTGCTCCCTGTACCGSTCCATCCTGCAGELEGGGITGTTGGCCAACCAGACGGCGETGCT
GGGCAGCGACGTGGAGT TCCACTGTAAGGTGTACAGTGACGCACAGCTCCACATCCAGTGSCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCTCGGACGGTACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGTCGAC
GTGCGTLTCCGCCTGGCCAATGTGTCGGAGCGEGACGGGEGIGAGTACCTCTGTCSAGCCACCAATTTCATAGGEGTGGT
CGAGAAGGCTTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGEAGCTEGTGGAGGCTGACGAGGCGTGTAGT G
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGTICGICTS
CSCAGCCCCCCCAAGAAAGGCTTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGTTGTCCTCAGGGGAGGGCTCTACGITGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTSTCTCGGGCCTGGCTGACCCTGGGCAAGTCCCTT
GGGCGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTIACCGT
AGTCGTGAAGATGCTGARAGACGATGCCACTGACAAGGACCTETCGGACC TG TGTCTGAGATGGAGATGATGAAGATGA

TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGLGGGCCCCTGTACGTGCTGGTGGAGTACGCG

GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGLGECGGTCCICGEGICTGGACTACTCCTTCGACACCTGCAAGTCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGSTGTCCTGTGCCTACCAGGTGGCCTGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGTCCGTAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGLCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTITGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCTACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCSCGTCCTCCTAGAGGCCCACCTTCAAGCAGETGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACTTGGACCTSTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGEGTCAGGACACCCCCAGETCCAGETCCTCAGGGGACGACTLCSTETTTGICIACGATSCTGITGCICCCGGESCCA

CCCAGCAGTGGGGGCTCGCGRGACGTGA

49



EP 1 208 231 B1

Figure 2E

Mutant K652 FGFR3-IIIb:

o~

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCLGTGGLCATTGTEGLCEGLGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCLAGAGCCTGGCCAGCAGGAGCAGTTGGTCTTCGGCAGES
GGGATGCTGTGGAGCTGAGCTGTCCCCCGTCIGGGGGTGGTCCCATGEGGCCCACTGTCTGGGTCAAGGATGGCACAGGS
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGETGLTRAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCSGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGSCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCIAGICGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGTAT CAAGCTGTGGCATCAGCAGTGGAGCLTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGTAACTACACCTGCGTCGTGRAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGTSGGGETGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGL
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGARAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGLCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLCTGE
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACTGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGETG
GCCCGGGACGTGCACAACCTCGACTACTACAAGGAGACAACCAACGGCCGGCTGCCOGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGEAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCTTTCCCAGAGGCTCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2F

Mutant S373C FGFR3-IIIb:

ATGGGCGCCLCTSCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGTCATCGTGGTCGGCGCCTCCTCGGAGTCCTTGGGGAL
GGAGCAGCGCGTCGTGGGGCEGAGCGGCAGAAGTCCIGGGCCCAGAGTCCGGTCAGCAGGAGCAGTTGGTCTTCGGTAGEG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCTGGEGETGSTCCCATGGGGECCACTGTCTGGGTCAAGGATGGTACAGSS
CTGGTGCICTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGLTGCAGGTGCTGAATGCCTCCCACGAGGATCTCCGGGGCCTA
CAGCTGCCGGTAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGSTGACAGACGCTCCATCCTCGGSAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGTCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACATCSTCCGCTTCCGITGCCCAGCTGCTGGCAACCCCACTCCCTCCATCTC
CTGGTTGAAGAACGGCAGGGAGT TCCGCGGEGAGCACTGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCTTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCEGTAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCTGCACCGGCCCATCCTGCAGGCGGGEGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCSTACGTTACCGTGCTCAAGTCCT GGATCAGTGAGAGTGTGGAGGTCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCT GGTGGAGGCTGACGAGGCGGGCTGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTEGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGCGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGAT GCCACTGACAAGGACCTGTCGGACCTGSGTGTCTGAGATGGAGATGATGAARGATGA
TCGGGAAACACAAAAACATCATCAACCT GCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGEG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCSGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGTTCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGEEGS
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCTGCTAAC
TGCACACACGARCCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGTCCTTCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCSTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGTCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2G

Mutant Y375C FGFR3-III

ATGGGCGCCCCTGCCTGCGTCCTCGCGCTCTGTGTGGCCSTGGTCATCGTGGLCEGCGCCTCCTSSGAGTCCTTGGGGAL
GGAGCAGCGCG;uGTGGuGCuAGCGuCAuAA TCCCGGGCCCAGAGCCLSECCAGCAGGAGCAGTTEGTCTTCGGCAGES
GGSATGCTGTGGAGCTGAGCTGTCCCCCGECCEGGGGTGGTCCCATGGGGCTCACTSTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGEAGCGTGTCCTGGTGGGGTLLCAGCGGLTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGTCTA
CAGCTGCCGGCAGCGGCTCACGIAGCGCGTACTGTGCCACTTCAGTGTGCGSGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACSGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGTCCCTTACTGGACACGSETCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGTCAACACCGTCCGCTTCCGCTGCCCAGTCSITGGCAACCICACTCCCTCCATCTS
CTGGCTGAAGAACGGCAGGGAGTTCCGIGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGTATCAGCAGTGGAGCCTGS
TCATGGAAAGCGTGGTGCCCTCGGACCGTEGCAACTACACCTGCGTCETGGAGAACAAGTITGGTAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCLCATCCTGCAGELGEGGCTGTCGGCCAACTAGACGGEGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGT STACAGTGACGCACAGCTCT CﬁTCCAGTGG&T"-G&ACGTGGAGGTGH
ACGGCAGCAAGGTGGGCCCGGACGGTACACCCTACGTTACCGTGCTCAAGT CCTGGATCAGTGAGAGTSTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCT”TCGAGCCACCAA.TTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGTCCCGAGCAGCCGAGGAGGAGTTGGTGGAGGCTGACGAGGCGGGTAGTG
TGTGTGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGATGCTCTGCCGCCTS
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCTACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACTACTGGTGCGCATCGCARGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCITGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACTGGGCCGCLAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACCATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGEGGCCCCTGTACGTGETGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGLCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCIGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCT GGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCTGGCTGCCCGTGAAGTGEGATGGCGCCTGAGGC
CITGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGEGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCTACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCAT GCGGGAGTGCTGGCATGCCGCGCCLTLCCAGAGGCCCACCTTCAAGCAGETGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTTCACCGACGAGTACCTGGACCTSTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTSITSCCCCCGGCCCTA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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figure 2H

Mutant K652M FGFR3-IIib:

ATGGGCGCCCCTGCCTGEGSCC T SGLGCTCTGCGTGGCCGTGGCCATCGTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAL
GGAGCAGCGCGTCGTGGGGCGASCGGCAGAAGTCCCGGGCCCAGAGCTCGGCTAGCAGGAGCAGTTGGTCTTCGGTAGSG
GGGATGCTGTGGAGCTGAGC TCTCCCCCGTCCGGGGGTGGTCCCATGGGGCLCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCSTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGTAGTGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGTCCTCTTACTGGACACGGCCTGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGTSGCCAACACCGTCCGCTTCIGCTGCCCAGCCGTTGGCAACCCCACTCCCTCCATCTS
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGTGAGTACCGLATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGTITGS
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGLGTLGTGGAGAACAAGTTTGGCAGTATCCGGCAGACS
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGESCTGCCGGCCAACCAGACGGCGETGET
GGGCAGCGACGTGGAGT TCCACTGCAAGGT GTACAGTGACGCACAGCCCCACATCCAGT GGCTCAAGCACGTGGAGSETGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTSTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGTGTTCACGGGCCCCGAGCAGCCEAGGAGGAGCTGGTGGAGGCTGACGAGGEGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGETGTGACGETCTGCCGECTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCTCGITTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCARGGCTGTCCTCAGGGGAGGGCCTCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTSTCTCGGGCCCGGITGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGTATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCT TCAAGGACCTGGTGTCCTGTSCCTACCAGGTGGCCCGGGGTATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGATTACTACAAGATGACAACCAACGGCCGGCTGECTGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCSTGCTCTGGGAGATCTTCACSCTGGGGS
SCTCCCCGTACCCCGGCATCCSTGTGGAGGAGCTCT TCAAGETSCTGAAGGAGGGTTACCGCATGGACAAGCCCGTCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGTCSTCCTAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACTTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2I

Mutant X809C FGFR3-IIIb:

P -Gl ettt otalcdcla)

ATGGGCGTCCCTGCCTGCGCCCTCGTGLETCTGCOTGGLCETGGCLAT TS TSECCEGLGCCTCCTCEEAGTCCTTGGGGAT
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCLGGGCCCAGAGTTTGGICAGCAGGAGCAGTTGGTCTTCGETAGES
GGGATGCTGTGGAGCTGAGCTGTCCCCCGTCCGGEGGGTGGTCCIATEGGECTTACTGTCTGGGTCAAGGATGGCACAGSG
CTGGTGCCCTCGGAGCGTSTCCTGGTGGGGCCCCAGCGGCTGCAGETECTGAATGCCTCCCACGAGGACTCCGGGGSCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGSTGCCACTTCAGTGTGIGGETGACAGACSCTCCATC S TCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCTCTTACTGGACACGGCCCGAGCGGATSGAC
AAGAAGCTGCTGGCCGTGCCGGCCGLCAACACCSTCCSCTTCTGITGCCCAGTCGLTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGSTCATCAAGCTGCGGCATCAGCAGTGGAGSCTGS
TCATGGAAAGCGTGGTGCCCTCGGACCGLGGTAACTACACCTGCGTCSTGRAGAACAAGTTTGGCAGCATCCGGCAGACG

P ter etetetelos s

TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCITGLAGEIGGGGCTGCCGGCCAACCAGACGGCGGTGET
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGITTCCCGCTCAAGTGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCSCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGTTGCCTGCCGACCCCAAATGGGAGCTGTCTCSGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAARACACAAAAACATCATCAACCTGCTGGGCGECTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGTCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCT TCAAGGACCTGGTGTCCTGTGCCTACCAGSETGGCICGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTS
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGSTCGECTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTSACGTCTGETCCTTTSGGETCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCLCGGCATC LT STGGAGGAGTTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGLCGCCCTCCCAGAGGTCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTLCC
CGGGTGGCCAGGACACCCCTAGCTCCAGETCCTCAGGGGACGACTCCGTGTTTGSCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGC
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Figure 2J Mutant 1

Mutant X809G IGFR3I-IIlb:

ATGGGTGTCCCTGCCTGCGCCCTCGCGCTCTGCETGGICGTSGCCATCSTGGCCGGIGCCTTCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCETGGGGTGAGCGGCAGAAGTCCLGGGTCCAGAGCTCGEITAGTAGEGAGCAGTTGITLTTCSGCAGSS
GGGATGCTGTGGAGCTGAGCTSTCCCCCGCCCGEGEETGETCCCATGGGGCCCACT S TCTGGGTCAAGGATSGCACAGGS
CTGSTGCCCTCGGAGCETGTCCTGGTGGGGCCCCAGCGEITGCAGETGCTGAATGCITZCCACGAGGATTCCGGGGCCTA
CAGCTGCCGGCAGEGGLTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTCACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGETGTGGACACAGGESCCCCTTACTGSACATGGECCGAGCGGATGGAC
AAGAAGCTGLCTGGCCETGCCGGLCCGCCAACACCGTCCGCTTCCGITGCCCAGTTGCTGGCAACCCTACSTCSCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGSCTGS
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGT TTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGESGGGCTETCGGCCAACCAGACGGTGSTGET
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGTTCAAGTACGTGGAGGTGA
ACGGTAGCAAGGTGGGCCCGGACGGTACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGT GAGAGTSGTEGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTSTCGAGCCACCAATT TCATAGGCGTGGE
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGCAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGETGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCET
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCITT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGTCATCGGCATTGACAAGGACCEGGCCGCCAAGCITGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTETGAGATGGAGATSATGAAGATGA
TCGGGAAACACAAAARCATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGT TTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACTTGCAAGCCEE
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTTCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTS
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCIGGCTGCCCGTGAAGTGGATGGCGCCTGAGGE
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGETCCTGETCTGGGAGATCTTCACGCTGGGSEG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGTTCTTCAAGCTGCTGAAGGAGGGCCACCECATGGACAAGCTLGCCAAC
TGCACACACGACCTSTACATGATCATGCGGGAGTGCTGGCATGCCGTGCCCTCCTAGAGGTCCACCTTCAAGTAGCTGGT
GGAGGATCTGGACCSTGTCCTTACCGTGACGTCCACTGACGAGTACCTGGATTTGTCGSCGTCTTTCGAGCAGTACTCCS
CGGGTGECCAGSACACCCCTAGCTCCAGCTCCTCAGGGGACGACTCCSTSTTTGCICACGACCTGCTGCTCTCGGCCCCA
CCCAGCAGTGGGGGCTCGCEGATGGGA
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Figure 2K Mutant 2

Mutanz X809G FGFR3-IIiIb:

ATGGGCGCCCCTGCCTGCGECSTCGCGCTCTGECGTEGCCGTGGCCATCOTEGLCGECETCTCCTCSGAGTCLTTGGGGAL
GGAGCAGSGCGTCGTGGGGCGAGTGGCAGAAGTCCCSGGITCCAGAGCCCGETCAGTAGGAGCAGTTGGTCTTCGGCAGCG

GGGATGCTSTGGAGCTGAGCTGTCCCCCGCTTGGGEETGGTECCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGTTTCAGCEGCTGTAGGTGCTGAATGTCTCCCACGAGGACTCCGGGGCCTA
CGTACTGTGCCACTTCAGTGTGCSGGTGACAGACGCTCCATCCTCGGGAGATG

CAGCTGCIGGCAGCGGCTCACGCAGCGTGTACT

ACGAAGACGGGGAGGACGAGSCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCTCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCETCCGCTTCCGTTGTCCAGCCGTTGGCAACCCCACTCTCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGT TCCGCGGTGAGCACCGCATTGGAGGCATTAAGCTGCGGCATCAGCAGTGGAGCCTSG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGTAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGTACCGGTLCATCCTGCAGGCGGGGETGCCGGCCAACCAGACGGCGGTGET
GGGCAGCGACGTGGAGTTCCACTGCAAGGT GTACAGTGACGCACAGCICCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGTCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGTCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCTCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTSTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCT GCCGATCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGTCAGGTGGT CATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCTTGCACGCAGGGCGGGCCCCTGTACGTGITGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGTGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACTAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACTAACGGCCGGCTGCCCGTGAAGTGGAT GGCGTCTGAGGC

CTTGTT TGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGEETCCTGCTCTGGGAGATCTTCACGCTGGGGE

GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGTITCTTCAAGCTGCTGAAGGAGGGCCACCGCATGSACAAGCCCGCCAAC

TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCTCTTCCAGAGGCCCACTTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTSCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC

CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGAGA

56



EP 1 208 231 B1

Figure 2L Mutant 3

Muzant X809G TGFR3-IIIb:

ATEGGCGCCCCTGCCTGCGCCCTCGCGCTCTGLGTGGCCGTGGCCATCSTESCTS3CECCTCCTCGGAGTCCTTGGGGAC
GIAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGITCAGAGCCCEGTTASTAGGAGCAGTTGGTCTTCSGTAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCECGCCCGGEGGTGGTCCCATGGGGS CCACTGTCTGGGTCAAGGATGGCACAGSS
CTSGTGCCCTCGEAGCETETCCTGGTGGGGCCICAGCGGCTGCAGGTGET SR ATGSCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTSCGGGT SACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGEGCC S TTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCETCCGCTTCCGCTGCCTAGE ZGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGT TCCGCEGCRAGCACCGTATTGGAGGCAT CAASCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGT T TGGCAGCATCCGGCAGACG
TACACGCTGGACGTGLTGGAGCGTTCLCCGCACCGGCCCATCITGCAGGCGGGGC TG CGGCCAACCAGACGGCEGGTGET
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCOACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCEGACGGCACACCCTACGTTACCGTGCTCAAGT CCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGECGAGTACCTC T STCGAGCCACCAAT TTCATAGSCETGGE
CGAGAAGGCCTTTTGECTGAGCGTTCACGGSCCCCGAGCAGCCAAGGAGGASCTGGTGGAGGCTGACGAGGCGGGCAGTG
GTGGTGGCGGCTGTGACGCTCTGCCGCCTG

TSTATGCAGSCATCCTCAGCTACGGGETGGGCTTCTTCCIGTTCATCCTGGTSSTSG

CGCAGCCTCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCSETTCCTGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACTACTGGTGCGCATCGCAAGGTTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCITGCCGACCCCAAATGGGAGTTGTCTCGGGCCCGGCTGACCCTGGGTAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCTAAGCCTGTCACCGT
AGCCGTGAAGATGCTGARAGACGATGCCACTGACAAGGACTTSTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA

TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGEGETTCCTGTACGTGCTGGTGGAGTACGEG

GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCLCCGGGCLTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCTCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGT GGATGGCGCTTGAGGT
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCLTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCT GTGGAGGAGCTCTTCAAGCTGETGAAGGAGGSCCACCGCATGGACAAGTCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCLCTCCCAGAGGTCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTSTCGGCGLCTTTCGAGCAGTACTCCC
CGGGTGGTCAGGACACCCCCAGCTCCAGETCCTCAGGGGACGASTCCGTGTTTGCSCACGACCTGCTGCCTCIGGICCCA

CCCAGCASTGGGGGCTCGCGGACGCGA
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Figure 2M

Mutant X809L FGFR3-IIIb:

ATGGGCGCCoTTGLCTGCGCCCTCEGCGTTCTGCGTSGLCSTSSCCATIGTOSCCGGTGCCTCITCSEAGTICTTGGGGAC
e Tes Jo.

—~—-a

GGAGCAGCGCSTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCTCGGTTAGCAGGAGCAGTTGGTCTTCGGCAGCG

GGGATGCTGTGGAGCTGAGCTGTCCCCCGTCCGGGGGTGGTCCCATGSESGTCCACTGTCTGGGTCAAGGATGGCACAGSEG

CTGGTGCCTTCGGAGCGTGTCCTGGTGGGGCCCCAGCGSCTGCAGGTGCTGAATGICTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGTAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGE GGG TGACAGACGCTCCATCSTCSGGAGATS
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCTCGAGCGGATGGAC
AAGAAGCTGLCTGGCCETGCCGGCCGTCAACACCGTCCGCTTCIGCTGCCCAGCCGCTGGCAACCTCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGT TCCGCGGCGAGCACCGCATTGEAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCEGACCSIGGCAACTACACCTSCGTCGTGGAGAACAAGTTTGGCASCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTCCAGELGGEGGCTGCCGGCCAACTAGACGGCSGTGET
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGTAAGGTGGGCCCGEACGGTACACTCTACGTTACCETGCTCAAGTCLTGCGATCAGTGAGAGTSTGGAGGCCGAC
TGCGCCTCCECCTGGCTAATGTGTCGGAGCGGGACEGGGGLGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGSES
CGAGAAGGTCTTTTGGCTGAGCGTTCACGGEGTTCCIAGCAGCCGAGGAGGAGITGGTGGAGGCTGACGAGGEGGGCAGTG

TGTATGCAGGCATCCTCAGCTACGGSGTGGGTTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGTTCTGCCGLCTS

CGCAGCCCCTCCAAGAAAGGCCTGGGCTCCCCTACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGTGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGEGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCETGCCGACCCLAAATGGGAGCTGTCTCGGGTCCGGCTGACCCTSGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACT GACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGICTGCACGCAGGGCGGGCCCCTGTACGTGCTSGTGGAGTACGCS
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCEGCGGCCCCCGGGTITGGACTACTCCTTCGACACTTGCAAGCCGEC
CGAGGAGCAGTTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGETGGCCCGGGGCATGGAGTACTTGGTITCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCT CGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCETGAAGTGGATGGCGCCTGAGGS
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCTCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT

GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGATCTGTCGGCGCCTTTIGAGCAGTACTCCS

CGGGTGGCCAGGACATCCCCAGCTCCAGCTCCTCAGGGGACGACTICGTGTTTGCCTACGACCTGETGTCCCCGGTCCCA

CCCAGCAGTGGGGGITCGCGGACGTTA
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Figure 2N Mutant 1

Mutant N542K FGFR3-IIIb:

ATGGGCGCCCCTGTCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGETCGECGCCTCITCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGT GGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCLGGCCAGCAGGAGCAGTTGGTCTTCGGCAGLCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGTCCGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGS
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCSGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCLCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGT GCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGTGCTCCCCGTACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTSCT
GGGCAGCGACGTGGAGT TCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGLCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAAT GGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCTL
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
. AGCCGTGAAGATGCTGAAAGACGAT GCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACAT CATCAAACT GCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGT TTCTGCGSGCGCGGCGGLCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAAT GTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGLTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGE
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCT CCAGCTCCTCAGGGGACGACTCCoTGTTTGCCC&CGACCTGCT GCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figuxe 20 Mutant 2

TGGGEECCC T ECCTGLGCCITEGCGCTCTSCGTGGECS TSGR TIGTECEETSGCGICTC ST CSGAGT ST TGGEEGAS
GGAGCTAGCGCSETCETSGGETGAGCGGCAGAAGTICCGGGCCCAGAGEC I GG CCAGCAGTAGCAGT TGS TS TTCGSETCAGSS
GGGATGCTGTGGAGTCTEAGCT G TCCCCTGCTCGGEGGTGETCCOATGEGSC ICACT STCTGGGTCAAGGATSGCACASGS
CTEGTGTCCTCGRAGLS TG TCCTSGTGEEGCCCCAGTGEECTGCAGS TS T GARATSCITCCTACGAGGACTSCESGESTA

GTGCSEETGACAGACGCTCTATCISTCSGGAGATS

CAGCTGCCGGTAGTSECTCACGCAGCG LG TACTGTGTCACTTCASTETGESESET

ACGAAGACGGGEAGGACGAGGTTGAGGACACAGS TS TSGACACAGGGET IS ITTACTGGEACACGGTICGAGCGGATGGAC
CGC CICAGCTSOTEGLAACCCCACTCCCTCCATCT:

AAGAAGCTGCTGEGTCGTGICGGIIGLCAACACIGTCCEITTICGETGITTAGT
CTGGCTERAGAACGGECAGGGAGT TCCGIGGTGAGCACCSCATTGEAGGTATEAAGTITGCGGTATCAGCAGTSGAGIITSS
TCATGGAAAGCGTGGETGCCCTCSGACCECGECAACTACACC TGS TCSTSGAGAACAAGTTTGSTAGCATCISGTAGACS
TACACGCTSRACETGCTGGAGT G T CCTCGTATTGGTTCATCCTELAGICSGEOCTGCCGECTAACTAGACGEIGSTGET
GGGTAGCGACGTGRAGTTCCACTGLAAGG TSTACAGTGACGTACAGCCCIACATCCAGTGGETCAAGCATGTGGAGGTGA
ACGSCAGCANGSTGGGCCCGGACGECACATCCTACGTTACCSTGUTCAAGTCCTGGATCAGTGAGAGTGTGGAGGTTGAT
GTGCGTCTCCGCCTGGCCAATGTGTCGCAGTGGGACGGEGGLGAGTACCTCTETCGAGCCACCAATTTCATAGGEGTGGT
CGAGAAGGCCTTTTGGCTGAGCG T TCACGGGTCCCGAGCAGECGAGGAGTAGCTGETGGAGGTTGACGAGGTGGGLAGTG
TGTATGCAGGCATCCTCAGCTACGGGETGGGCTTCTTCCTGTTCATCCTGGTGETGGCGECTGTGACGTTITSICGCLTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCTICCACTGTGCACAAGATE TCCIGCTTCCEGCTCAAGTGACAGETGTCCCT
GGAGTCCAACGTGTCCATGAGCTECAACACACCACTGGETGCGCATCGTAAGGETETCCTCAGGSEAGGGCTCCACGLTGS
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCTAAATGGGAGE TG TCTIGEGICIGGCTGACTITGEGGCAAGCCTCTY
GGGGAGGGCTGITTCGGCCAGGTSETCATGGCGEAGGCCATCOEIATTEACAAGGACCGEGETSECAAGCCTSTCACCST
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCSEGACC TG TS TCTGAGAT GGAGATGATGAAGATGA
TCGGGAAACACTAAAAACAT CATCAAGC TG TGGGEGCLTGTACGTAGGGTGGGCCICTGTACGTGCTGGTGGAGTACGES
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCCEGCGGTCLLCGEECLTGGACTACTCCTTCGACACTTGTAAGCCGEC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGICTACCAGGTEGTTISGGGCATGGAGTACTTGGTCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGAATGTGCTGETGACCGAGTACARCSTCGATGAAGATCSCAGACTTIGGGITS
GCCCGGGACETGlACAACC TCRACTACTACAAGAAGACAACCAACSECCEGCTECCCGTRAAGTGEATGGCGITTGAGGC
TG T T TEACCGAG T TACACTCACCAGAGTGACGTCT GG TCLTTTGSGETCCT SCTCTGEGAGATITTCACGITGGGESG
GCTCCCCGTACCCCSGCATCCCTSTGGAGSAGSTCTTCAAGETSCTGAAGCASGECCACTSCATGSACAAGTSTCGCCAAT
TGCACACACGACCTSTACATGATCATSCSGGAGTGCTGGCATSCCECGIICTCTCAGAGSTCCACCTTCAAGTAGETGST
GGAGGACCTGGACCETS T CCT TACCSTGACGTCCACCGACGASTACC TGRS ITSTCGSCGCCTTT CGAGTAGTACTCCT

TCCGTGTTTECCCACGACCTEETSCCCLTGGCCCCA

CGGGTGGCCAGGACACCCCCAGLCTCCAGLETCCTCAGGGGACGACTSCGTETITS
CECAGTACTSGGGGITCGCGGACGTGA :

S~ o~ v -
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Figqure 2P Mutant 1

Mutant G382R FGFR3-Ilip:

-

ATGGGCGCCCCTGCCTGCGCCLTCGCGLTCTGCSTGECLGTGGCCATCSTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAT
GGAGCAGCGCGTCGTGGGGCGAGCGGTAGAAGTCLCGSGCCLAGAGICIGGCCAGCAGGAGCAGTTGGTCTTCGGLAGS G
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGITGGTCCCATGEGGCCCACTGTCTGGGTCAAGGATGGCACAGGS
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGECTGCAGGTECTGAATGTCTCCCACGAGGACTCCGGSECCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGIGESTGACAGACGCTCCATCCTCGGGAGATS
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGTTCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCEGCTAACACCGTCCGCTTCCGCTGCCTAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACIGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG

TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGTAGACS

TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGTTTATCLTGCAGGLGEGECTGCCGGCCAACCAGACGGTGSTGET

GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGT GACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCSTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGTAGTG
TGTATGCAGGCATCCTCAGCTACAGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGTTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTSTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGTCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGTTATCGGCATTGACAAGGACCGGGCCGTCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTSTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGEGCGGGCCCCTGTACGTGCTGGTGEAGTACGCG
GCCAAGGGTAACCTGCGGGAGT TTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGSTGTCCTGTGTCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGC TGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCSGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCSGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGS

GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC

TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGTATGCCGCGCCTTCCCAGAGGCCCACCTTCAAGCAGCTGST

GGAGGACCTGGACCGTGTCETTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCTCGGTITCTA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2Q Mutant 2

-

Mutant G382R FGFR3-IIIb:

-
-

ATGGECGCCCCTGCCTGCGCCITCGTGCTCTGCGTGGCCGTGGLCATIGTGGLCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTTCIGGGCCCAGAGCTTGGTTAGTAGGAGCAGT TGGTCTTCGGCAGSG
GGGATGCTGTGSAGCTGAGCTSTCCCCCGCCCGGEGOTGETCCCATGGGGC CCACT G TCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCLTGGTGGGGTCCCAGCGGLTGCAGGTSCTGAAT GCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGTGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGTCTCTTACTGGACACGGCTCCGAGCSGATGGAC
AAGAAGCTGITGGCCETGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAARCCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGTGAGCACCECATTGGAGGTATCAAGTTGCGGCATCAGTAGTGGAGCCTGG
TCATGGRAAAGCGTGGTGCCTTCGGACCGCGGLAACTACACCTGCGTCSTGGAGAACAAGTTTGGCAGTATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCETACCGGCCCATCCTGCAGGCEEGGITGCCGGCCAACCAGACGGTGGTGCT
GGGCAGTGACGTGGAGT TCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCITACGTTACCGTGCTCAAGTCCTGGATCAGT GAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGLCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGE
CGAGAAGGCCTTTTGGCT GAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACCGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCTCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCTGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGITSTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCSTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGTATTGACAAGGACCGGGCCGTCAAGCCTGTCACCGT
AGCCSTGAAGATGCTGAAAGACGATGCCACT GACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGSTGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGTAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGT GGATGGCGCCTGAGGE
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCETGCTCTGGGAGATCT TCACGCTGGGGE
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCSGCCAAS
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCTGCGCCCTCTCAGAGGCCTACCTTCAAGCAGCTGGT
GGAGGACCT GGACCSTGTCITTACCGTGACGTCCACCGACGAGTACTTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCXGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTG?T?GCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA :
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Figuzre 2R
Mutant G377C rGFR3-1I1b:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGECGTGGCCATCGTGGECGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGT CCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGT TGGTCTTCGGIAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGLCCCGGGGETGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGTGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGET
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGT GACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCATGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGARAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGTAAGGCTGTCCTCAGGGGAGGGCCTCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCLCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGT CTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGLCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGECCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCT TCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA :
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Figure 28

Mutant A393E FGFR3-IIIDb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGT CCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGGTGGTCCCATGGEGTCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATS
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGT GGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCETC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGT GG TGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGT TCACGGGCCCCGAGCAGCCGAGGAGGAGCT GGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGAGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCT GCT GGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGARGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGST
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGT CGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA .
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Figure 2T

Mutant 2250R FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGGCCGGCGTCTCCTCGGAGTCTTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGTCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGLCCGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGTTGGCAACCCCACTCCCTCCATCTS
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGT TTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCGGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGAT CAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCTCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGTATTGACAAGGACCGGGCCGCCAAGCCTGTCACCST
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGAT GATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCIGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGTCAAC
TGCACACACGACCTGTACATGATCAIGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTICC
-CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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